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RECORD OF DECISION

DECLARATION

.SITE.NAME AND LOCATION

Badger, Lawton, Waco, and Crestline Subsites, Operable Unit #06 (006)
Cherokee County Superfund Site
Cherokee County, Kansas

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for mining wastes at O0-6
of the Cherokee County Superfund site. This decision was chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended by the Supeffund Amendments and Reanthorization Act(SARA), and to the extent
practtcable, the National Contingency Plan (NCP). This decision is based on the Administrative
Record for the rote. The Administrative Record file is located at the following reformation
repositories:

Columbus Pubhc Library
205 North Kansas Avenue
Columbus, Kansas

U.S. Environmental Protectton Agency
901 North 5~ Street
Kansas City, Kansas

Tile state of Kansas concurs with this selected remedy. Addmonally, the U.S. Fish and
Wildlife Service concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not addressed by
implementing the response actions selected in this Record of Deciston (ROD), present a current
threat to public health, welfare, or the environment. The site contains heavy metals in various
environmental media resulting from historic lead-zinc mining and processing.

DESCR/PTION OF THE SELECTED REMEDY

The U.S. Environmental Protection Agency (EPA) believes the selected remedy
(Alternative 4A w~th an estimated cost of 7 million dollars)appropriately add~ the pnnclpal
current and potential risks to human health and the environment. The remedy addresses
ecological and human health risks by the remediation of surfieial mining wastes and sediments
impacted by heavy metals. The major components of the selected remedy for the four substtes
(Badger, Lawton, Waco, and Crestline) include the following actions.



Excavate, consolidate, and/or cap all surfieial mining wastes and excavate metals-
smpaeted sediments from subslte streams followed by disposal and capping.

Utihze subaqueous mine waste disposal to the maximum extent practicable, with
the exception of remedial actions at the Badger subslte. For the Badger subsite,
excavate mining wastes and dispose of materials in conventional repositories
located beyond the limlts of the 100-year flood plain of the Spnng River,

Abandon deep wells to prevent cross-contaminalaon between the shallow and deep
aquifers.

Characterize and monitor the groundwater flow system for assessment of the
subaqueous mine waste disposal components of the remedy.

Adopt institutional controls for future development as specified m an earlier
ROD.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the envtronment, complies with
federal and state laws that are legally applicable or relevant and appropriate reqmrements
(ARARs) for the remedml action, and is cost effective. The remedy utilizes permanent solutions
and altematwe treatment technologies to the maximum extent practicable, but may not satisfy the
statutory preference for treatment as a principal element because of the large volume and
potentially expenswe methods to stabilize or treat the mining wastes and the effectiveness of
non-treatment alternatives. Because this remedy wall result m hazardous substances, pollutants,
or contaminants remaining on-site above levels that allow for unlimited use and unrestricted
exposure, a statutory review will be conducted within five years after initiation of remedial action
to ensure that the remedy is, or will be, protective of human health and the environment.
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DECISION SUMM~Y

SITE NAME, LOCATION~AND DESCRIPTION

The Cherokee County Superfund site (CERCLIS I.D. # KSD980741862) spans 115
square miles and represents the Kansas portion of the former Tri-State mining district_ The
Cherokee County Superfund site is arranged into seven operable units (OUs) for administrative
efficiency in conduethag envirormaental cleanups: OU-1, Galena Aitea-nate Water Supply;,
00-2, Spring River Basin; 00-3, Baxter Springs subsite; 00-4, Treeee subsite; OLL5, Galena
Groundwater/Surface Water;, OU-6, Badger, Lawton, Waco, and Crestline sutisites; and OU-7,
Galena Residential Soils. The Cherokee County site is depicted on Figure 1.

This ROD is concerned solely with OU-6, consisting of the Badger, Lawton, Waeo, and
Crestline subsites that ,are located in the northern pomon of the site and are shown on Figures 2
and 3. Contaminated media at the 0"0-6 subsites include mining wastes, sediments, soils,
groundwater, and surface water. The contaminants of concern are zinc, lead, and cadmium:
The contamination was caused by lead and zinc ore mining and processing that began in Kansas
in the 1870s and continued until 1970. The mining and processing generated chat piles and
taihrtgs, collectively known as milling wastes, that are the sources of the contaminants of
concelTL

The ETA is the lead agency and the state of Kansas, the Kansas Department of Health and
Environment (KDHE), is the support agency for thls remedy selection. The sources ofcleanttp
monies will likely include the Superfund Trust Fund, state of Kansas cost share, and enforcement/
responsible party funding and/or work.

SITE H~.STQRY AND ENFORCEME/’CF AC[I’.. IVITIES

The EPA placed the Cherokee County Superfund site on the National Priorities List
(NPL), set forth at 40 C.F.R. Part 300, Appendix B, by publication in the Federal Register on
September 8, 1983, 48 Fed. Reg. 40658. Subsequent to the NFL listing, investigation of the
subsates has consisted of a remedial investigation and feasibility study (RI/FS), a subaqueous
mine waste disposal pdot study, site inspections, and sample collection/analysis by the EPA and
the KDHE. Currently, no remedial actions have taken place at the subsites. However, the
subject of this ROD is the selection of the appropriate remedial action to be taken at the subsites.

The EPA, through its enforcement authorities, negotiated an Administrative Order on
Consent (AOC) with certain potentially responsible parties (PRPs) to conduct the RI/FS for the
subsites. The PRPs performing the RFFS under the AOC were Cyprus Amax Minerals



Corporation (corporate successor is currently Phelps Dodge Corporation), E.I. du Pont de
Nemours and Company (DuponO, NL Industries, Inc., and Sun Company, Inc. In peMormancc of
the RI/FS under that AOC, the PRPs were pamally compensated from certain proceeds from the
EPA’s seltlements in connection with the bankruptcy of Eagle Plcher Industries, Inc.., which was
another PRP for the subsltes.

During the course of the RI/FS for the subsltes, as well as for work at other subsites
within the greater Cherokee County Superfund site, the EPA and the K.DHE have conducted
numerous public meetings and availability sessions, distributed and mailed factsheets, and have
been interviewed by local print and broadcast media outlets. Additionally, several site tours have
been conducted for many diverse groups inclusive of federal and state agencies, tmiversities,
professional organizations, and political entities. Efforts were made to sohclt views on
reasonably anticipated future land use and potential benefietal uses of groundwatetr during the
RI/FS phase and at the public meeting for the Proposed Plan on June 22, 2004.

COMMUNITY PARTICIPATION

¯ The public was encouraged to participate in the Proposed Plan and ROD process at OU-6
and has historically been made aware of the environmental issues in the county through the many
public meetings, public availability sessions, newspaper articles, television coverage, radio
broadcasts, and press releases that have occurred at the site for the many environmental cleanups
conducted to date. In order to provide the community with an opportunity to submit written or
oral comments on the OU-6 Proposed Plan, the EPA established an imtial 30-day public
comment period from June 7 to July 6, 2004. This comment period was expanded an additional
30 days to August 6, 2004 pursuant to a PRP request for an extension. A public meeting was
held on June 22, 2004, at 7:00 p.m. at the Cherokee County Health Department, 110 East Walnut
Street, Columbus, Kansas, to present the Proposed Plan, accept written and oral comments, and
to answer any questions concerning the proposext cleanup remedy. Nearly 40 people attended the
public meeting and the event was covered by local newspaper and television affiliates. A
summary of the verbal questions received at the public meeting, incluswe of responses, is
provided m the attached Responsiveness Summary. The Responsiveness Summary ais0 contains
a summary of written correspondence received during the public comment period as well as
written responses to that input.

The Proposed Plan and supporting Administrative Record file were made available for
public review during normal business hours at the Columbus Public Library m Columbus,
Kansas, and at the EPA’s office in Kansas Caty, Kansas. AddiUonal administrative record files
supporting the EPA’s historic cleanups at the Baxter Springs/Treece subsltes and Galena subsite
are also available at the EPA’s office and at the Johnston Public Library in Baxter Springs,
Kansas, and the Galena Public Library in Galena, Kansas, respectively. These additional
administrative records are incorporated into the O1.I-6 Administrative Record by reference.
Moreover, the OU-6 Administrative Record has been updated with additional information
(September 2004 addendum) to support this ROD.
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SCOPE AND ROLE OF OPERABLE UNITS

The Cherokee County site isarranged into the following seven OUs for adminisuatlve
efficiency in conducting environmental cleanups: OU-1, Galena Alternate Wat~ Supply;, OU-2,
Spnng River Basin; OU-3, Baxter Springs sabslte; OU-4, Treeee subsite; OU-5, Galena
Groundwater/Surface Water;, OU-6, Badger, Lawtort, Waco, and Crestline subsites; and OU-7,
Galena Residential Soils. A brief overview of the status of each Cherokee County operable unit
is provided below:

OU-I: Galena Alternate Water Supply - This OU is in the long-term operation and
maintenance (O&M) phase. The completed EPA funded cleanup consLsted of providing a
permanent water supply to over 400 residences by the installation of deep aquifer dnnking water
supply wells and the formation of a rural water district. The district has expanded by over t 00
new hook ups (> 500 total) since the cleanup was completed in I994 and serves the rural areas of
Galena, Kansas.

OU-2- ~nn~; Raver Basra - This OU conmsts of the Spnng River m Kansas, and as such,
it is directly influenced by the other subsite cleanups at the Cherokee County site as well as
upstream cleanups planned for the Jasper County, Missouri, Superfund site. The work is m the
characterization phase and will likely represent the final area to be addressed at the Cherokee
County rote.

OU-_3: Baxter Springs 8ubsite - This cleanup was completed and transilioned to the
O&M phase in 2004. The work included the remediation of over 160 acres of mining wastes
reclusive of the removal of impacted stream sediments from Spring Branch and a tributary to
Wdlow Creek. Spring Branch and Willow Creek are tributaries of the Spring River. The
cleanup also included the abandonment of deep aquifer wells’ the remediation of over 40
residential properties, and the characterization of over 300 properties. This cleanup was fully
funded and performed by PRPs.

OU-4: Treece Subsite - A residential cleanup was completed byPRPs at this subsite in
2000. Over 40 properties were remediated and approximately 150 properties were characterized.
The mining waste cleanup aspect of this subslte was held in abeyance and is subject to re-
opening in the future.

OU-5: Galena Groundwater/Surface Water - The EPA funded cleanup was completed in
1995 and the OLI is in the long-term O&M phase. The work included the remediation of 900
acres of mining wastes and the abandonment of deep wells acting as a potentaal conduit for
contaminants to m~grate from the upper impacted aquifer to the lower pristine aquifer. A
subsequent multi-year ecological study conducted by the Umversity of Kansas Biological Survey
indicated some improvement to Short Creek following the cleanup. The KDHE is currently
evaluating ongoing O&M costs at this OU.



OU-6: Badger, Lawton, Waco, and Cresttine Subsltes - This ROD focuses on the Badger,
LawtorL, Waco, and Crestline subsites that are located in the northern portion of the site and are
shown on Figures 2 and 3. These suhsites represent locat=ons of historic lead and zanc mining in
theTri-State mining &strict and are similar to the mine waste areas addressed at OO-3 and OU-5
of the Cherokee Cmmty rote, except for OU-6 the Spring River tnbutmes are Cow Creek and
Shawnee Creek. The RI/FS process has been completed, and OU-6 is at the dccasion document
phase, currently the subject of this ROD.

eL1-7: Galena Residential Soils - The EPA funded cleanup was completed in 2001 and is
now in the long-term O&M phase. The work included the characterization of nearly 1,500
residential properties and the remediation of over 700 propemes.

.mT  CK ,ACT S CS

The physical characteristics ofthe subsites include the presence of mine shafts, mine
subsidence pits, impoundment tailings, chat piles, overburden pdes, collapse features, mine
ponds, and bull rock piles. Milling wastes are grouped rote two broad categories, chatand
taiiings, while non-milling wastes are also grouped into the two categories ofoverburdenand
bull rock. Chat is composed of gravel- and sand-sized materials that are typically found in large
piles whale tailings are fine-, silt- to day-sized, wastes that are typically found in areas
impounded by berms or dikes. Chat and taihngs are the hazardous source materials of concern
due to elevated levels of heavy metals, especially zinc, lead, and cadmium. They are the residual
bedrock, or host ore body, materials remaining from the milling process.

Overburden Js typically found in piles composed of large boulder-stzed material
predominantly comprised of shale and Innestone. This non-hazardous material was removed or
excavated in order to reach the deeper ore bearing zones. Bull reek Is a local term for the cobble
to boulder sized material typically found in cone-shaped piles and compnsed of cherty limestone
and breccia. Bull rock is material that did not meet milling requirements and may also consist of
overburden ma/erials removed prior to reaching the prime ore bearing zones. Bull rock may
exhibit low-grade lnmeralization but is generally considered non-hazardous.

The mimng areas also contain many ponds, pits, collapses, and shafts that are water-filled
and contain surface water and/or groundwater depending upon the characteristics of the
individual features. The pits and collapse features develop due to the extensive amount of
undermined areas within the subsites. These features are a result of ground collapse in an area
underlain by subsurface room and pillar mining. The mine shafts were used for access and ore
extraction and there are also many exploration drill holes and mr shafts within the subs~tes. Open
shafts, pits, collapses, and ponds receive heavy metals laden runoff from mine tadings and chat
piles in many instances.
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The major geographic features impacung remedy selection are the Spring River, its
tributaries, and certain ponds. These surface water bodies are influenced by subshc~waste and
adversely affect aquatic life, and possibly waterfowl. The Spring River is a major interstate
stream and is located approximately one nnle to the east of the site. All of the subsites are within
the Spring River drainage basin and all surface flows are to the Spring River or its tributaries.
Cow Creek and Shawnee Creek are the two primary tributaries of the Strong River in Kansas and
they flow to the south prior to entering the Spring River. Cow Creek enters the Spring River
about one to two miles south of Lawton, Kansas, and Shawnee Creek enters the Spring River
uear Riverton, Kansas. These tributaries are plains-type streams tmdedaiu by Pcmasylvaman age
shale, and as such, base flows are poorly sustained by groundwater recharge during dry seasons.
The KDHE chronic aquatic life criteria have been exceeded m Cow Creek and Shawnee Creek.
Additionally, mimng related zinc load contributions to the Spring River are provided by Tttrkey
Creek and Center Creek, predominantly from taming-impacted areas in Missouri.

The subsites are underlain by two aquifers that are separated by a confining unit. The
upper aquifer is locally called the Boone Aqmfex and is a Mississippiart age limestone unit that
exbabits water table conditions, except for areas overlain by Pennsylvanian age shale deposits
where semi-confined to confined aquifer conditions exist. The lower carbonate aquifer, known
as the Roubidoux, tS confined, and the regional groundwater flow direction is west to northwest.
Public water supply districts provide water from the deep aquifer to most residents of the
subsites. A small number of households have shallow private wells in the Boone Aquifer and the
water quality of these sources was tested and found to be acceptable during e~lier phases of the
work conducted at the subsites. Shallow groundwater in the mine workings bgieally exceeds
water quahty standards but the extent of the impacted groundwater has not been characterized to
date.

Past practices in the greater Cherokee County Superfund site have resulted in chat being
distributed to residential yards as fill or driveway material. However, sampling of residential
yards in proximity to the mining wastes in the subsites did not identify any residential properties
that required remediation, as has occurred at other subsites in Cherokee County.

The extent of the chat piles, tailings impoundments, and sediments impacted by the
mining wastes, is depicted on the attached maps of the area (Figures 2 through 7). Streanls and
ponds are depleted as well. All surface water flows m the area of the subsltes are to the Spnng
River or its two primary tributaries, Cow Creek and Shawnee Creek.

The primary source material for principal threats to the subsites are the chat piles and
tailings, as well as some stream sediment areas where the mine waste materials have washed into
the streams. The volume of the chat and railings is estimated in the range of !.8 to 2.3 mflhon
cubic yards.
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AND POT~qTL~L FUTOgE LAND USE AND RESOURCE USES

Currently the subsites are accessible by gravel roads, or by foot. An unused rail line
traverses the general area, as does the Spring Paver and its tributaries. The current and expected
future use of the area is agricultural, primarily farming and grazing, but the areas of chat plies,
railings, ponds, pits, and subsidence areas are not vegetated and are essentially unused by
humans. While sotne chat pdes in the greater Cherokee County Superfund site have been
:exp!oited conunercaaily to ~upply aggregate for roadway construction, no chat piles in the
subsites are currently used to supply aggregate. Some residences are near the subsites. Maps of
the subsites (Figures 2 and 3) depict the major features of the area.

SUMMARY OF SITE RISKS

EF.olp~cai Risks

Ecological risks constitute the primary site risks and are present due to elevated levels of
heavy metals in mining wastes, soils, sediments, groundwater, and surface water within the
subsites. The primary exposure route consists of the uptake of heavy metals by eeologacal
receptors such as fish, macro-invertebrates, birds, and other terrestrial species. Zinc, lead, and
cadmium are the major contaminants of concern for ecological receptors and also represent the
pnncipal threats. Ecological receptors are exposed to heavy metals pnmarily by ingestion of
impacted mine wastes, soils, surface water, vegetation, and prey as well as inhalation of toxic
dusts. Toxicity quotients, a measure of ecological risk, have been calculated in many former
mined areas of the Tri-State mining district and they indicate the presence of ecological risks
(toxicity quottent values > !). Additionally, recent studies by the U.S. Fish and Wildlife Service
indicate mining impacts to migratory waterfowl and wild b~rds.

The average concentrations of heavy metals in Cherokee County, Kansas, chat mining
wastes are 8,300 parts per million (ppm) zinc, 750 ppm lead, and 46 ppm cadmium, and the
average concentrations in railings are 21,600 ppm zinc, 3,800 ppm lead, and 124 ppm eadmmm,
as based on the RI at O13-3/4. Maxtmum values of heavy metals m chat mining wastes are
13,000 ppm zinc, 1,660 ppm lead, and.89 ppm eadmmm, while the maximum values for railings
are 52,000 ppm zinc, 13,000 ppm lead, and 540 ppm eadmmm, as based on the OU-3/4 R!
report.

Sediment data from OU-6 have shown maximum values of 29,500 ppm zinc (Waco
subsite), 675 ppm lead (Crest.line subsite), and 182 ppm cadmium (Waco subsite), as based on
the OLI-6 RI report, while mine waste data from the Waco, Missouri, area adjacent to OU-6 yield
maxtmum values of 13,300 ppm zinc, and 1,500 ppm lead based on field data from the Crestline
subsite. Average chat mine waste values of 12,675 ppm zinc, t59 ppm lead, and 89 ppm
cadmium have been reported m the OU-6 FS report for the Waco, Missouri, area adjacent to a
portion ofOU-6.
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Whole body fish tissue samples were analyzed at OU-6 dunng the R! and yielded the
following maximum wet-weight values: 167 ppm zinc at the Crestline subsite; l.SI ppm lead at
the Waco subsite; and 0.371 ppm cadmmm at the Lawton subslte. Reference values for locattons
in the Spring River upslream of Waco, Missouri, as reported in the O0-6 RL co¢~sist of the
following for non-bottom feeding and bottom-feeding species, respectively: 45.83 to 57A3 ppm
zinc; 0.759 to 1 A21 ppm lead; and 0.184 to 0.224 cadmium.

Human Health Risks

Human health risks are present due to elevated levels of heavy metals in the same media
described above. The contaminants of concern are the .same (zinc, lead, and cadmium); however,
the principal threats for human health risks are lead and, to a lesser degree,cadmium: The
wastes are located in rural areas and all nearby homes have been saml~lcd for heavy metals m
residential yard soils and all known househokL~ with private wdter wells have been tested; all of
the residential yard soil and groundwater results have bun below levels of eonce.m: Thus.
primary human health risks include the use of mining wastes for resldentml applications, future
residential development, and trespassing" These risks are less of a concern as contrasted to
ecological risks due to the-remote nature of the subsites and the lack of new or proposed
residential construction in the area. Trespassing would likely consist of hunting, fishing, and the
illegal disposal of refu.~e, and as such, would not likely constitute a significant human health risk.

It is the EPA’s current judgement as lead agency that the selected alternative identified in
this ROD is necessary to protect public health or welfare of the environment from actual or
threatened releases of hazardous substances into the environment. This view is also heldby the
KDHF_,, the support agency representing the state of Kansas, as well as the U.S. Fish and Wildlife
Service.

REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAOs) are cleanup goals that are addressed by reducing or
eliminating contaminants or exposure routes. RAOs are media-specific and are provided In
Table i. There are seven total RAOs; two for soils and source materials, two for surface water
and sediments, and three for groundwater.

The soils and source materials RAOs specify the preventmn of ecological and human
health risks associated with the exposure to sods and mining waste source materials containing
heavy metals. These RAOs are met by relocating, consohdatmg, disposing, and capping all
surface: accumulations of soils and mining waste source materials. The contaminated medta wilt
be rendered nnacccssible by human or ecological receptors and thus the RAOs will be satisfied.

The surface water and sediment RAOS specify the prevention of ecological risks by
reducing the exposures related to metals-impacted surface water and sediment. The excavation,
disposal, and capping of sediments exceeding risk- or background-based levels will remove the
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threat to ecological receptors. Implementing these RAOs, m combination with the soil and
source materials actions, will reduce or eliminate the sources and levels of heavy metals in
surface water.

The groundwater RAOs specify the prevention of human health and ecological risks
resultmg from metals-impacted groundwater. Preventing the downward migration of
contaminants to the lower aquifer by sealing deep wells or borehotes that act as condtrits, m
combination with the reduction or elimination of groundwater impacts via the soils and source
materials RAOs, wall result in improvements to the groundwater system.

For 00-6, the proposedremedial actlon is primarily expected to accomplish a reduction
of ieati, cadmium, and zinc loading on the Spring River and its tributaries, in both the surface
waters and in the sediments. Moreover, the complete removal of impacted sources eliminates
ecological mad human health risk pathways and reduces or eliminates the degradation of
groundwater via source removal. Currently, human exposure via resldentaal sotls and
groundwater in the proximity of the subsites does not exceed action levels. The human health
and ecological risks are assoetated with non-residential mimng wastes. The proposed remedml
action does not inelnde new or additional inst)mtional controls because they are specified on a
county wide basis in a prior ROD. Adopaon of these existing controls is a component of this
ROD where deemed necessary.

DESCRIPTION OF ALTERNATIVES

Vanous cleanup alternatives were evaluated in order to select the optimum approach to
address site risks. A total of six candidate altematlves wereinitmlly screened during the FS
process and five of these approaches were earned forward for a more detaded assessment of their
viability. The five cleanup alternatives subjected to a detailed analysis are described on Table 2
and were developed m order to address the site-specific RAOs. Each of the five potential
alternatives, in addition to an alternative developed by the EPA as a modification of Alternative 4,
designated as Alternative 4A, are briefly summarized in the following paragraphs. Alternative 3
ts not included since tt was not eanied forward for a detailed assessment in the FS report. More
detailed information regarding the various alternatives is avadable in the FS and Administrative
Record file.

Altematiye. 1: No Further Action - This remedy is required for evaluation as a basehne
approach in order to fully assess and compare the other more protective remedies. This approach
does not include any active engineering or remedial aetiwnes to address the RAOs and site risks.
The remedy includes some amount of basic water quality monitonng on Spring River, Cow
Creel and Shawnee Creek in addition to the implementation of an institutional controls program
addressing the following �lements: restrictions on new residential development in mine waste
areas; restrictions on the drilling and installation of new domestic water supply wells;
encouragement of local citizens to utilize existing rural water districts for domestic needs; and
the implementation of easing integrity standards and oversight for the design and construction of
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new deep aquifer supply wells. These institutional controls are adopted from the ROD for
O1.I-3/4, the Baxter Springs and Tree~ subs~tes, dated August t997. The estimated eapaal and
O&M costs for this remedy are less than :$500,000.

Alternative 2: Water Management and Erosion Controls - This alternative includes the
actions described in Alternative 1 and also addresses surface water and sediment RAOs by
implementing engineering drainage, water management, and erosion controls in addition to
excavation and on-site containment (consolid~on and capping) of selected source materials
(mill wastes and sediments) in order to reduce metal and sediment loads to classified perennial
streams and rivers with a secondary goal being the reduction of loads to ephemeral tributaries.
This approach includes limited sediment removal from ephemeral stream cJ~annels that
contribute significant metal and sediment loads to state-listed streams and also includes the
abandonment of deep aquifer @ells to prevent cross-contamination between the impacted shallow
and pristine deep aquifers. The water management aspects involve diversion ofdean runoff
around mined areas and detaining on-site runoff utdizing berms, dikes, swales, and detention
ponds. This alternative reduces metal and sediment loadings but is not intended to meet Kansas
surface water aquatic life criteria and does not address all accumulations ofsurfieiat wastes. This
approach is similar to the cleanup approach conducted at the Baxter Springs subsate (OU-3) of
the Cherokee County site and is thus not expected to meet all ARARs, particularly chemical-
specific ARARs (Kansas surface water aquatic hfe criteria). The estimated capital and O&M
costs are less than $3,000,000.

Alternative 4: Source Removal and Subsidence Pit Disposal - This alternative includes
the actions prescribed by Alternatives i and 2 and expands the cleanup to include all mill wastes
and channel sediments that are actively contributing metals or sediment loads to surface waters.
This alternative utilizes mine subsidence features to the maximum extent practicable as
permanent repositories for excavated mdl and sediment mining wastes, in addition to
conventional consolidation and capping methods. However, subsidence pit disposal is not
employed as an approach near streams or flood plains and zs thus not included in the actions for
the Badger snbsite due to the posmble impacts to the Spring River as a result of subaqueous mine
waste disposal. Mine wastes at the Badger subsitc will be excavated and relocated to repositories
above the 100-year flood plain of the Spring River. All wastes contributing to Kansas aquatic
life criteria exeeedanees would be addressed by this approach. This alternative addresses a
greater amount ofsurfieml wastes as contrasted to Alternative 2 but does not address all surficial
accumulations. Ecological risks posed by existing non-remediated areas of mining wastes would
not be addressed by this remedy and human health risks related to these remaining accumulations
would be reliant upon mstitutional controls that are not currently enacted. The estimated capital
and O&M costs are $5,00(0000.

Alternative 4A: Complete Source Removal, Capping, and Subsidence Pit Disposal - This
alternative includes identical actions specified in Alternative 4at the Badger, Lawton, and
Crestline subsites. Alternative 4A modifies the Alternative 4 approach at the Waco subsite to
include all surficial mining wastes (approximately 100 additional acres). Alternative 4 addresses
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all surfieiat wastes at the Badger, Lawton, and Cresflme subsites, but specifies a lesser
remediation of mining wastes at the Waeo subsite. Alternallve 4A expands Alternative 4 by
addressing all surfieial mining wastes at the Waco subsite and is thus consistent with the actions
conducted at the rema]mng subsites. Additionally, Alternative 4A includes the use of numeric
standards for sediment remediation and the assessment and potential mitigation of sediment
imparts associated w~th water-filled features (ponds, collapses, pits, e/e.) remaining on-site
following the cleanup. The capital and O&M costs for Alternative 4A are estimated at
sL000,000.

Alternative 5: On-site Containment and Erosion Control - This alternative includes the
actions described in Alternatives 1 and 2 in addition to conventional excavation, consolidation,

¯ and capping of excavated mill wastes and sediments contributing to aquaUe life criteria
exceedances. This alternative is identical to Alternative 4 in that it addresses wastes contributing
to Kansas surface water aquatic life criteria exceedances, but it does not employ subaqueouS
mine waste disposal. All wastes are consolidated and capped above the grotmd surface and some
wastes may be capped in-place. This alternative addresses a greater amount ofsurfieial wastes as
contrasted to Alternative 2, an identical amount as Alternative 4, but does not address all surfieiat
aeeumulattons. Ecological and human health nsks remain as discussed for Alternative 4. The
estimated capital and O&M costs for Alternative 5 are $5,000,000.

Alternative 6: Source Removal and On-site Disposal - This alternative includes the
actions described in Alternatives 1, 2, and 5 m addition to addressing all surfieial wastes by
placement of excavated wastes rote englneered repositories and employing various multi-layered
capping deslgns for repositories and capped subsidence pits in order to completely reduce
infiltration. This remedy is the most comprehensive as it addresses all surfieiai wastes, requires
excavation of all wastes, and specifies the construction of engineered repositories with
sophisticated cap designs for all excavated materials. Alternative 6 prohibits subaqueous mine
waste disposal at all subsites except the Waco subsite, and the technology is minimized to the
extent practicable at th~s subsite. This alternative would meet all ARARs and be protective of all
human and ecological receptors. The estamatexi capital and O&M costs are greater than
$10,000,000.

SUMMARY OF COMPARA. TWE ANALYSIS OF ALTERNATIVES

The NCP requires the EPA to evaluate selected remedial alternatives cons|defing rune
criteria. Any selected or preferred remedy must satisfy all nine criteria before it can be
implemented. The nine criteria are divided into the following groupings: two threshold criteria;
five balancing criteria; and two modifying criteria. The two threshold criteria are overall
protection of human health and the environment and comphanee with ARARs. Generally,
alternatives must satisfy the two threshold criteria or they are rejected without further considering
the remaining criteria. The five balancing criteria consist of the following: long-term
effectiveness and permanence; reduction in toxicity, mobility, and volume achieved through
treatment; implementabdity; short-term effectiveness; and cost. Lastly, the two modifying
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criteria consist of state and community acceptance. The modifying cntena were fully evaluated
following state and public input as discussed in this document and the Responsiveness Summary
(Attachment I).

Threshold Criteria Evaluation

The threshold entena of overall protection of human health and the environment and
ARARs compliance addresses whether a remedy provides adequate protection by reducing,
eliminating, or controlling pathway risks through treatment, engineering, and insomtional
controls in addition to meeting the ARARs of federal and state laws. Compliance with chemical-
specific, location-spectfic, and action-specific ARARs is required unless a site-specific waiver is
justified. This stte does not justify the waiver of any ARARs.

The selected remedy is a modified version of Alternative 4, with costs estimated at
7 mdlion dollars, andis designated as Alternative 4A (Complete Source Removal, Capping, and
Subsidence Pit Disposal). This alternative will meet the threshold criteria of protec.nng human
health and the environment and complying with ARARs through the implementation of
engineering controls. Excavation, consolidation, subaqueous disposal, capping, capping m place,
and re-vegetation of all surfietal rome waste accumulations, in conjunction with the excavation of
impacted sediments, will eliminate human and ecological (terrestrml/aquat]c organlsms and
birds) risks by engineering methods. Additxonal remedy components include the characterization
of groundwater conditions, plugging of deep wells, and assessment of non-stream (ponds, pits,
collapses) sediments followed by potentml capping. All chemical-, location-, and action-specific
ARARs will be met by the preferred alternative.

Potential Alternat|ves 1 0qo Action)and 2 (Water Management and Erosion Controls) do
not meet the threshold criteria of protecting human health and the envtronment and complying
with ARARs. Alternattve I does not include any engineermg acttons and basically relies upon
monitoring to continue to evaluate site condztions in addition to institutional controls. These
actions would not be protective of human health and the environment and would noteomply with
ARARs. Alternative 2 spectfles hmited engmeermg actions and is not designed to meet ARARs
nor would it provide optimum protection of human health and the environment. An ARARs
waiver is not contemplated for this cleanup. Alternatives i and 2 do not satisfy the threshold
criteria.

Potential Alternatives 4 (Source Removal and Subsidence Pit Disposal) and 5 (On-site
Containment and Erosion Control) do not satisfy the threshold criteria as Alternatives 4A and 6
becatu~e they do not address all surficial wastes in all subsltes and thus would not be fully
protective of ecological and human receptors. Alternatives 4 and 5 meet the threshold criteria in
the Badger. Lawton, and Crestline subsites, but do not meet the criteria m the Waco subsite. All
surficial mine waste accumulations were not addressed by this alternative at the Waco subsite in
contrast to the other three subsites. Additionally, human health risks in areas of existing mine
wastes would be subject to reliance on institutional controls that have not been enacted, as
opposed to engineering controls, and are thus considered less protective.
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Potential Alternative 6 (Source Removal and On-site Disposal) meets the threshold
criteria by addressing all surficial min/ng wastes, maximizing the degree of mine waste "
excavation and consolidation, and employing the use of sophisticated engineered cap and cover
designs for maximum infiltration reduotion. The remaining assessmentofbalancmg and
modifying criteria will focus on altemaUves that opumally satisfy the threshold criteria:
Alternatives 4A and 6.

Balancing Criteria Evaluatmn

Descriptionsofthe five balancing criteria include the following: long-termeffeetiveness
and permanence addresses the abihty of a remedy to maintmn protection of human health and the
environment over lame, inclusive of residual risks following implementation; reduction in
toxicity, mobility, or volume through treatment addresses the degree to which a remedy employs
recycling or treatment methodologies to control principal threats;, implomentability describes the
teclmieai and administrative feasibility of implementing a cleanup approach including the
difficulty of undertaking additional follow-on actions; short-term effectiveness addresses the
time required for implementation and any adverse impacts during imptementanon; and cost
describes the direct and indirect eapztal costs of the altemanve. The balancing criteria are applied
to potential remed|es that satis~ the earlier tlu’eshold criteria and are thus moved forward for
additional evaluation. Therefore, Alternatives 4A and 6 will be exclusively discussed in the
balancing criteria evaluatiorL

Alternatives 4A and 6 meet all five of the balancing criteria although distractions exist.
Alternative 4A may potennally have a lesser degree of long-term effectiveness and permanence
as contrasted to Alternative 6 due to the relatively novel approach of subaqueous mine waste
disposal. A recent pilot study did not conclusavely illustrate the long4erm effectiveness and
permanence of subaqueous mine waste disposal due to ongoing potential concerns related to
groundwater impacts. This approach is not suitable in areas adjacent to streams or in highly
transmisstve aquifer materials. However, the pilot study results appear sufficient to employ this
remedy in a larger scale remedial application as a technology demonstration or validation
approach. Alternative 6 would have a greater surficial area to maintain, and thus may also have
issues with the long-term maintenance aspects of the engineered caps. Alternative 4A has an
advantage of a lesser area subject to long-term maintenance, providing the underlying
groundwater does not become an issue.

Altemative 4A may potentially not have the degree of reduction of toxtctty or mobthty of
contaminants as contrasted to Alternative 6 based on the earlier discussion of potential
groundwater impacts over time. Both remedies do not employ treatment; however, Altemaltve
4A may prove to consmute treatment pending additional evaluatmns of geochemical conditions
over time. Many large area lead site remedial actions do not satlsfy the treatment preference due
to the presoace of large volume of wastes dispersed over great areas. Alternative 4A has an
advantage of possibly demonstrating the techmcal effectiveness of a new technology, subaqueous
mine waste disposal, that may have great uttltty at future s~tes. Alternative 6 provides the
greatest reduction oftoxmity and mobility by employing sophisticated caps that essentmlly
alleviate infiltration.
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Both readies are easily implemented but Alternative 4A has advantages over
Alternative 6 in [his regard. Each remedy utilizes standard construction equilnnent; however,
Alternative 6 will take longer than Altematnve 4A to construct; thus, Alternative 4A is favored
with regard to time for implementalaon. Addttionally, Alternative 4A utdazcs a smaller area for
rernedmfion as contrasted to Alternative 6, and thus may be more amenable to affected
landowners.

Alternative 4A has short-term impacts due to the potential increase in groundwater
concentrations of heavy metals following subaqueoas disposal. However, Alternative 6 may also
have equal or greater short-term impacts as it requires a longer amplementatton time frame and
involve; the excavation and transportation of large volumes of materials.

Alternative 4A is more favorable than Alternative 6 with regard to cost: Alternative 4A,
with estimated capital and operati6n and maintenance costs of 7 million dollars, is less costly
than Alternative 6 whnch has an estimated co~ greater than 10 million dollars.

In summary, Alternative 4A is favored in regard to cost and imptementability while
Altemative 6 is favored in regard to long-term effectiveness and permanence and reduction in
toxicity and mobdity through treatment. However, Alternatnve 4A may prove to be as successful
in long-term effectiveness and reliability, may satisfy the treatment preference, and the
implementation would serve as a valuable remedial-scale test of a promising new technology.
Both remedies appear essentially equal nn regard to short-term effectiveness.

Modifying Criteria Evaluatnon

The two modifying criteria of community and state acceptance are intended to assess the
views of both groups regarding various cleanup approaches. The state of Kansas is represented
by the KDHE and the public Is represented by the local affected commumty. Views of the state
are well known since the KDHE has been involved in many aspects o! the project to date.
Community views are fanrly well known based on interactions with local land owners, local
government officials, and similar situations at nearby subsites of the Cherokee County Superfund
site that have historically been through this similar process.

Alternatives 4A and 6 +are expected to be acceptable to the public and are known to be
acceptable to the state of Kansas. The public has historically expressed a desire for
environmental remedies that address all surficial accumulations of mmmg wastes and both of
these alternatives meet these desires. The state of Kansas has recently expressed a similar desire
that all surficial mining wastes be addressed and this preference is also met by both of these
remedies. Alternative 4A may potentially have greater public acceptance since it involves filling
many open mine collapse features which are typically sites for the dumping of refuse by
unauthorized trespassers and also present physical "hazards. Additionally; Alternative 4A wilt
have a smaller area of~remediated land requiting long-term O&M and thus may be more desnrable
to the KDHE and the public as compared to Alternative 6. Alternative 4A would return a greater
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acreage of land back to productive agricultural use since the remedy involves greaIe¢ :
consohdation and the use of subaquoous disposal as contrasted to above ground disposal methods
specified by Alternative 6. The KDHE has expressed support for Altexnativ¢4A and theU.S.
Fish and Wildlife Service has also expressed a similar view.

PRINCIPAL THREAT WASTES

Principal threat wastes are source materials that reqmre remediation based on toxicity,
mobility, mad the potential to create unacceptable human health or ecolog=cal risks. The NCP
establishes a preference that treatment will be used to address pnnelpal threat wastes when
practical. Treatment wilt not be employed at this site due to the widespread nature of the
contaminants, large volumes of materials, and the effectiveness of non-treatment l~ehnologles
(excavation, consolidation, capping, re-vegetating, subaqueous disposal) for the remediatton of
mining wastes. It should be noted that subaqueous mine waste disposal may constltute treatment
if altered geochemical conditions are established. This aspect of the remedy will be assessed
over time.

The principal threat wastes at the subsites conmst of mining wastes and mtmng impacted
sediments. The total volume ofpnneipal threat wastes at all four submtes ~s estimated at
approximately two million cubic yards. Mining wastes may be segregated into two distract types
of materials, chat and railings, and these materials ultimately impact, surface water, groundwater,
sediments, and soils. The chat and railings are milling wastes and thetr characteristics are
discussed in the earlier site char-~eristics pomon of this document. The contaminants of
concern are zinc, lead, and cadmium.

SELECTED REMEDY

The selected cleanup approach for addressing the mmmg waste impacting OU-6 subsites
is a modified venson of Alternative 4 (Source Removal and Submdence Pit Disposal), which ~s
designated as Alternative 4A (Complete Source Removal, Capping, and Subs=deuce Pit
Disposal). The modifications to the original Alternative 4 include the remedmtion of all surficial
mine waste accumulauons at the Waco subsite by a combinauon of excavation, subaqueous mine
waste disposal, consolidation with capping, and capping in place. Alternative 4A is identical to
Alternative 4 at the other three subsites (Badger, Lawton, and Cresthne). Altemauve 4A
addresses all waste accumulatmns inclusive of sediment, employs subaqueous mine waste
disposal to the maximum extent practicable, and allows flexibility with regard to capping in
place or consolidation and capping. It does not mandate the excavation of all materials or the use
of sophisticated total infiltration-preventing cap designs as required by Alternative 6 nor does it
prevent or mimmlze the use of subaqueous mine waste disposal as Alternatives 5 and 6 specify.
It does not contemplate an ARARs waiver as Alternative 2 would likely require and =t is an
engineering solution as contrasted to Alternatzve I, the No Action approach. It ts expected that
Kansas aquatic life criteria will be met by the actions prescribed by Alternative 4A and risks will
be reduced in the most effective manner due to the flexibility of capping in place, consolidating
and capping, excavating, and using subaqueous mine waste disposal, based on engineering
efficiencies.
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The remedial critena for addressing surfieial non-resadenlaal mining wasles is the visual
presence oftbe materials, ~ere are no speettic action levels for the various heavy metals. This
criteria is consistent wgh prior non-residential mine waste Cleanups conducted at the Cherokee
Countysite. The criteria for addressing sediments (non-surfielal wastes) are threshold effects
concentration (TEC) values from MacDonald et. al. (2000) that consist of the following a~on
levels: cadmium = 0.99 ppm; lead = 35.8 ppm; and zinc = 121 ppm. Altemattvely, sate-specific
sediment action levels may be established based on the determination of local non--mining
impacted background reference sediment values subject to approval by the EPA with input from
the KDHE and the U.S. Fish and Wildlife Service.

Certain limited areas of impacted sediment may not require removal based on the
potential for destruction of critical habitat as indicated by prior use-attainability analyses
conducted by the KI)HE. Addttional habitat assessment may be necessary during the design
phase. Natural recovery will be employed for these relatively minor stream segments.

The specific elements of selected Altemative 4A include the following eompone, nts for
the Badger, Lawton, Waco, and Crestline subsites. Figures 4 through 7 depict the aspects of the
selected alternative at each of the four subsites:

Excavate, consohdate, and/or cap all surficlat mine was~es and excavate metals
,mpaeted sediments from all ephemeral streams. Mining wastes in heavily
forested, thickly vegetated areas wilt not be subject to excavating, consolidating,
or capping.

Utdize subaqueous mine waste disposal to the maximum extent practicable~ with
the exception of remedial aeaons at the Badger subsite due to the close prox,mity
of the Spnng River. For the Badger subsite, excavate mill wastes and dispose of
materials in repositories located outside the limits of the 100-year flood plato of
the Spring River.

Cap subsidence pits, consolidatmn areas, tailings impoundments, and in-place
chat/tailings areas utilizing topsoil and compacted clay caps with a minimum total
thickness of 1.5 feet. The use of other matermls in conjunction with soil, such as
fly ash, is acceptable pending a successful assessment of vtabihty.

Re-c~ntour and re-vegetate all disturbed areas and facilitate drainage and erosion
controls. Construct sedimentation basins, detention ponds, dikes, berms, and
swales to the extent necessary to control run-on and run-off.

Abandon deep wells to prevent cross-contamination between the shallow and deep
aquifers.
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Perform a design investigation to characterize the groundwater flow system in
order to monitor the subaqueous mine waste disposal component of the remedy
and to determine the need for groundwater instmmonal controls. County-wide
instrmtionaI controls are addressed by other Cherokee County site decision
documents and are not a component of this ROD.

Assess the sediments of any water-filled shafts, plts, ponds, or collapse features
not filled during the remedial action. Provide suitable cover, such as soft or np
rap, on near shore sediments that exceed numeric or site-specific criteria.

Adopt the county-wide institut,onal controls from the Baxter Springs and Treece
ROD, specifically, restrictions on new residential development in mine waste
areas, controls on the drilling and design of new domestic water supply wells, and
encouragement of local citizens to utilize existing rural water districts for
domestic needs.

Based on the reformation currently available, the EPA, as the lead agenoy, and the KDHE
as the Supporting agency, believe the selected alternative optnnally meets the threshold criteria
and provides the best balance of tradeoffs among the other alternatives with respect to the
balancing and modifying criteria. The EPA expects the selected alternative, Alternative 4A, to
satisfy the following statutory requirements of CERCLA section 121 (b): (1) be protoettve of
human health and the environment; (2) comply wath ARARs; (3) be cost effective;
(4) utilize permanent solutions and alternative treatment technologtes or resource recovery
technologies to the maximum extent practicable; and (5) satisfy the preference for treatment as a
principal element, or explain why the preference for treatment will not be met.

The support agency, the KDHE, has been consulted m the preparation of this ROD, and
Ires provided formal concurrence for the recommended cleanup alternative m this ROD. The
U.S. Fish and Wildhfe Service also supports the cleanup actions specified in this ROD.
Addittonally, certain aspectS of the cleanup actions, such as the selection of a re-vegetation seed
mixture, sediment removal and capping actions, and general remediafion of surfieial mining
wastes, will be accomplished with U.S. Fish and Wildlife Service input in order to secure

potential Natural Resource Damage (NRD) consideration granted by the U.S. Fish and Wddlife
Service for the work performed under CERCLA. The intent is to conduct CERCLA response
actions that return the site to a more natural condition and thus poss, bly convey substantial NRD
considerataon to those performing the work. The conveyance of NRD credits or consideration is
not an EPA function; however, CERCLA response actions may be tailored in such a manner that
the MILD Trustees (the LI.S. Fish and Wildlife Service and the state of Kansas) may favorably
assess the work in terms of natural resource restoration.
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STATUTORY DETERMINATIONS

The EPA’s primary legal authority and responsibdity at Superfund sites is to conduct
response actions that achieve adequate protection ofhurnan health and the envn~nment. Section
12 i of CERCLA also establishes other statutory requirements and preferences that include the
need for federal and state ARARs comphance for selected remedial actions in addition to cost
effectiveness and the use of permanent solutions and alternative treatment technologies, or
resource recovery technologies, to the maximum extent practicable. Additionally, the statu~
includes a preference for remedies that reduce the mobility, toxicity: and volume of contaminants
and include treatment. The following sections discuss how the .selected alternative meets these
statutory requirements.

Protection of Human Health andthe Environment

The selected remedy will protect human health and the environment by achieving the
RAOs through engineering measures. The institutional controls components of existing RODs
will also complement the engineering controls specified by the selected alternative in terms of
protecting human health.

Ecological risks resulting from exposure to mining wastes, heavy metals laden sediments,
heavy metals impacted prey and food sources, and mimng impacted surface waters will be
addressed by the excavation, disposal, and capping of impacted sediments and the excavaUon,
consolidation, subaqaeous disposal, and capping of surficial mimng wastes. Mining impacted
sediments and surtieial mining wastes will no longer be present and thus unavadabte for uptake
by ecological receptors. Near-shore sediments associated with ponds, pits, and collapse features
(non-stream sediments)will be assessed for these features that are not filled as partgfthe
remedy, and any impacted sediments will be capped (soil or rip rap) to prevent exposure. The
ecologtcal risks at OO-6 will be addressed by engineering controls as specified in the selected
remedy.

Human health risks resulting from the exposure to mining wastes via th¢ rmportation and
use of the uncontrolled wastes in residential scenarios, trespassing in areas of mine waste
accumulations, and residential construction in or near mine waste areas, will be prevented by the
physical relocation, consolidation, subaqueous disposal, and capping requirements under the
selected remedy. Mining wastes will no longer be present at the surface, and as such, the existing
human health risks will be eliminated by engineering controls and the potential future risks will
also be addressed by the engineenng actions. O&M requirements for the capped areas will also
serve as controls on future use. The institutional controls components of an existing ROD, when
fully implemented, wdl limit, or control, residential development in or near mine waste areas and
also control the drilling and use of new water supply wells m minedareas.

Potentml groundwater risks to human health will also be addressed by the abandonment
ofdeep wells that act as conduits to allow contaminants m the upper aquifer to migrate to lower
pristine sources of water. The selected remedy will also provide characterization of the upper
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aqmfer in order to. more clearly delineate any areas of impacted groundwater that may be subject
to future institutional controls and to also assist in the evaluation of the effectiveness of
subaqueous mine waste disposal.

Compliance with ARARs

In general, selected rernedles are expected to comply with ARARs unless waivers are
granted. The selected remedy is expected to meet all chemical-specific, actton-speczfic, and
location-specific ARARs and does not include any waivers.

Chemical-specific ARARs provide health or risk -based concentratmn hmits for
contaminants m various environmental medm such a~ sediment, groundwater, and surface water.
The chemieal-specdic ARARs for groundwater and surface water and the risk based criteria for
sediments and surficial mining wastes are discussed below.

Safe Drinking Water Act (SDWA) - 42 Umted States Code (U.S.C.), National
Primary Dnnking Water Standards, Maximum Contaminant Levels 0VlCLs), 40
Code of Federal Regulations (CRF), Part 141, and the Kansas Administrative
Regulations (ICA.R.) 28-15-13 for Safe Dnnkmg Water are relevant and
appropriate requirements for this response action. MCLs are standards
promulgated for the protection of public dnnking water supplies and these levels,
m addition to the Kansas standards, are relevant and appropriate cleanup goals.
The upper and lower aquifers at the site are used for drinking water purposes. The
following depict the MCLs established by the SDWA and Kansas standards for
lead (Pb) and cadmium (Cd): Pb action level at the tap = 15 parts per billion
(ppb); Cd MCL = 5 ppb.

Secondary MCLs and Maximum Contaminant Level Goals (MCLGs) - These
standards are to be considered in implementing the remedy. Secondary MCLs and
MCI~s are standards for pubhc drinking water supplies that prowde taste, odor,
and aesthetic qualmes. These are non health-b’ased crileria, mid as such, they are
to be considered and were pubhshed m 50 Federal Register 36936.

EPA Guidance Document, Cleanup Level for Lead in Groundwater (! ti5/93) -
This gmdance to be considered recommends a final cleanup level of 15 ppb Pb in
~oundwater used for drinking water purposes and is consistent with SDWA and
Kan~s criteria. Groundwater at the subsites is used for drinking water purposes
and lead is a contaminant of concern at OU-6. However, most residents of the
subsites are served by rural water districts and the small number of households not
supplied by rural water districts have not been found to have unacceptable water
quality based on testing results.

Clean Water Act (CWA) - The CWA, 33 U.S.C., requires states to estabhsh
surface water quality standards that are protective of human health and the
environment. Many streams in the subsltes are classified under the Kansas
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standards, K.A.R. 28-16-28b et seq., and are snbject to this criteria. The Kansas
standards require that correctwe actions be implemented to restore the.. designated
uses of impaired surface waters as well as the return of original water conditions
(K.A.R. 28-16-28(f)g). As vart of this process, the state of Kansas has performed
a Use Attainability Analysis (UAA) for certain stream segments at OU-6, and has
developed Total Maximum Dally Loading (TMDL) limitations for certain OU-6
stream segments. The UAA and TMDL processes are relevant and appropriate
require~ for this response aenon.

MacDonald (2000) TEC or Background Sedsment Criteria- Ecologically
protective sediment criteria that are to be considered include the TEC values
specified in MacDonald (2000). These criteria (Pb = 35,8 ppm, CA = 0.99 ppm,
and zinc CZn) = 121 ppm), or alternative site-specific values to be developed in
the future, constitute the recommended criteria for sed, ment removal based on
ecological risks. The consensus-based TEC freshwater values represent the
preferred set of critically evaluated values that have been demonstrated to
accurately predict the absence of tox,city. The MacDonald criteria are contained
in the following publication to be considered: MacDonald, D.D., C.G. Ingersoll,
and T.A- Berger, 2000. Development and evaluation of consensus-based
sediment quality guidelines for freshwater. Environmental Contaminants and
Toxicology.

Visual Presence of Surficial Mining Wastes - Historic analyses of mining wastes
at the Cherokee County site, as well as from the larger Tn-State mining dis/net,
have shown elevated concentrations of heavy metals in mining wastes. Th|s
hlstorre work has illustrated the commonahty of wastes in the three state area and
the commonality of health and environmental problems resulting from the
presence of the wastes at the surface. The visual presence of surficial mining
wastes is the criteria for removal under the selected remedy. This action is
consistent with the approach to remediate surficial mimng wastes at OU-3 and
OU-5 of the Cherokee County s,te. These other operable unit response aettons at
the Cherokee County site are relevant and appropriate criteria for the current
remedy at the nearby OU-6 subsJtes.

Locat2on-speeifiC ARARs establish restrictions on permissible concentrations of
contaminants or estabhsh criteria for conducting actions Jn sensitive locations such as flood
plains, wetlands, streams, and areas of critical habitat. The location-specific ARARs are
discussed below.

Executive Order 11988, Protection of Ftood Plains (40 CFR 6, Appendix A) -
This is a legally applicable requirement for the response action given the presence
of flood plains, especially the Spring River flood plain, at OU-6. The executive
order requires that actions avoid adverse effects and minimize harm to flood
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plains m addztlon to r~stonng and preserving the n’~ral and beneficlal values of
flood plains to the extent possible. The OU-6 remedy is expected to comply with
these requirements as the intent of the cleanup is to ultimately protect flood plains
and streams by the removal of surficiai mining wastes and impacted sediments.

The Endangered Species Act (16 U.S.C., Section 1531, 50 Ci~ Part 200, 30 CRF
Part 402, and the Kansas Non-game and Endangered Species C~on Act,
Kansas Statutes Annotated (KSA) 32-501) - These acts are legally applicable
requirements due to the presence of several federal and state threatened and
endangered species at the subsites. Threatened and endangered species, m
addition to the habitat that supports these species, require protection and
conservation. Moreover, consultation and coordination with the U.S. F’mh and
Wildlife Service and the state of Kansas will facilitate compliance w~th these
requirements.

Exeemive Order 11990, Protectaon of Wetlands (40 CFR 6, Appendix A) - This
order is a legally applicable requirement due the presence of wetlands at OU-6
and it specifies the avoidance, to the extent practicable, of adverse impacts
associated with the loss or destruction of wetlands resulting from response
activities. The selected remedy ~s expected to comply with this requirement.

The Fish and Wildlife Coordination Act (16 O.S.C., 40 CFR) - This requirement
protects fish and wildlife from actions that may affect habitat, such as the removal
of sediments from streams, and as such, is a legally applicable requirement for the
OU-6 remedy. Federal and state threatened and endangered spectes, in addition to
critical habitat, are present at the OU-6 subsites. Coordination with the U.S. F~sh
and Wildlife Service of the U.S. Department of the Interior, in addition to the state
of Kansas, will facilitate compliance with this requirement.

The U.S. Department of the Interior’s Preliminary Natural Resource Damage
Assessment (NRDA), as Natural Resource Trustee for the Tri-State mining
district, us to be considered for the OU-6 remedy. The EPA and the Trustee have
different but complimentary roles. The EPA is re.’~onslble for the development of
response actions to protect human health and the environment. The NRDA is
used to identify additional actions, beyond the EPA response, to address natural
resources, including restoration of habitats or species diversity, or compensation
for the loss of injured natural resources. The EPA will coordinate with the
Trustee so that the S~te work, to the extent practicable and consistent with the
selected remedy, to the extent possible, will enhance restoration of habitats and
specaes diversity.
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The tqatmnal Historic Preservation Act (t 6 U.S.C.), and the regulation at 33 CFR
Part 800 - These reqmrements are to be considered and specifythat response
actions consider historie Properties eligible for, or mcludexi on, the National
RcgJst~ ofI-Iistonc Plaoes. Although unlikely, some historic mining properties or
sln~tares may be d~med ehgible and appropriate for preservation. The subsites
are part of the historic Tri-State mining district that opoate~l for ov~a" 100 years
and is nationally and intcmaaonally known as a major Pb-Zn field.

The lqauonal Archeological and Historic Preservation Act (I 6 LI.S.C., and 36 CFR
Part 65) -: These requirements are to be considered and specify the recovery and
preservation of artifacts wluch may be discovered during implem0nlat~on of
response actions. Although unlikely, the OU-6 response action may uncover
prehistoric, Native American, sciemific, or archeologJcal information subject to
presorvanon.

The action-specific ARARs are based on activities and technologles to be implcmentexl at
the subsites. Examples include design, construction, and performance requironcmts related to
conducting the response action. The action-specific ARARs are discussed below.

The National Pollutant Discharge Elimination System, Effluent Limxtations
(40 CFR parts 122, 125, and 440) -- The regulation a( 40 CFIL Part 440 sets
technology-based effluent limltatmns for mine drainage from mining related point
sources. The OU-6 response action may temporarily generate effluent; thus, the
above criteria are relevant and appropriate requirements for the impl~aentation of
the eLL6 remedy. However, the substantive requirements of these regulations are
expected to be met through engmeexing controls during implementation of the
remedy.

The Surface Mining Control and Reclamation Act (30 U.S.C., 30 CFR Part 8 ! 6,
Soettons 816.56, 816.97, 16.106, 816.111,816.116, 816.133, and 816.150) -
These relevant and approprmte requirements provide guidelines for the post-
mining rehabilitation and reclamation of surface mines. These requirements are
expected to be met by the implementation of the remedy. Coordinatmn and
consolidation with the U.S. Department of the Interior will assist in meeting these
requirements.

Kansas Regulattons (K.A.IL 28-30-1) - These requirements for construction, re-
cons(rttetton, and plugging of water wells are legally applicable for the OU-6
remedy since the response actlon may involve the abandonment of deep water
walls and boreholes acting as conduits to the lower aquifer.
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Clean Water Act (Section 404, 33 U.S.C., 40 CFR Part 230, and 231) - These
relevant and appropriate requirements prohibit the discharge of dredged or fill
materials into wetlands without a permit. The OU-6 remedy includes placing
mining wastes in water-filled features (pits, ponds, and collapses); thas, the
substantive asp~ts of these requirements are applicable and expected to be met by
the implementation oftheremedy. The intent of the cleanup is to remove highly
eroding wastes from the strrfaee and place these materials m water-filled features
below ground in an effort to prevent surface contact by human and ecological
receptors and surface erosion to streams while establishing anaerobic groundwater
condiaons that prohtbit the migrat3on of metals in the groundwater system.

Rivers and Harbors Act (Section I0, 33 LI.S.C.), and related regulations 33 CFR
320, and Section 404 of the CWA, 40 CFR, Part 125, subpart M - These relevant
and appropriate requirements prohibit the &sposal of dredge and fill materials into
saeams without a permit. The OU-6 remedy Includes actions near (excavation,
consohdatlort, and disposal of mining wastes) and in streams (sediment removal)
and is expected to meet the substantive requ|rements ofthese criteria. The
remedy does not include direct placement of material into streams but care must
be taken while working near streams to ensure that materials do not wash into
tha.~ features.

Deed Restrictions and Institutional Controls (K.A.R+ 28-30 and KSA, 82a-I 036) -
The state of Kansas and local governments may need to facilitate these controls as
part of the long-term O&M components of the completed remedy in order to
protect the integrity of the capped mine waste areas and establish controls on the
use of groundwater for consumpt|on. Potential restrictions would include
prohibitions on future residentJal development in mine waste disposal areas and
water well construction requirements or prohibitions pending future assessment of
groundwater quality. The subsite areas are currently rural and used for
agricultural purposes thus lessening the potential future need for deed restncttons
and instrtutional controls restricting development activities.

CWA Regulations on Storm Water Discharges fi’om Industrial Activities - These
regulations are applicable because surface mtmng wastes contribute metals
loading to surface water bodies as a result of runoffgenerated from infiltration
events and erosion by streams. The OU-6 remedy is expected to meet these
criteria by reducing water pollution resulting from run-off. The remedy wall
ultimately remove surfieial mine waste materials avadable for erosion and the
implementation of the remedy wdi be controlled to address runoffor releases
dunng construction.
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Cost Effectiveness.

The sdlected ronedy, Alteanative 4A estimated at 7 milhoa dollars, is a cost-effecuve
permanent solution to mining wastes impacting the Badger, Lawton, Waco, and Cresthne
subsites of the Cherokee County Superfund site. The remedy relies on conventional engineering
methods that are easily implemented and ,since all surficial wastes and contaminated sediments
are fully addre.~ed, it is a permanent solution not subject to exce.qsive future re-opening costs or
other potential future costs associated with toxic tort lawsuits. Additionally, the response act~ort
will return the areas to a more natural condition that may prove beneficial from a natural resource
perspective.

The.selected remedy is less expensive than the FS alternative (> 10 million dollars for
Altemat=ve 6) that addressed all surficial wastes via source removal andabove ground disposal.
The selected remedy (4A) is more expensive than Alternatives 4 and 5 (each estimated at
5 million dollars); however, these alternatives do not address all surfieial mining wastes, and as
such, these remedies would be subject to re-opening provis|ons, furore NRD �laims and litigation,
and potential toxic tort lawsuits, related to the un-remediated accumulations of mining wastes.
Additionally, the mining wastes not subject to remediation would rely heawly on the institutional
controls components of an exlsting ROD which have not been enacted to date. Conversel);
Alternatives 4A and 6 rely on permanent engineering controls, and since Alternative 4A
(7 million dollars) is a cost-effective solution as contrasted to Alternatwe 6 (> 10 million
dollars), it is deemed the most cost-effective, permanent solution for the OU-6 suhsites.
Alternatives ! (No-Action, 0.5 million dollars) and 2 (Water Management and Erosion Controls,
3 mdlion dollars) are less expensive than Alternatives 4, 4A, 5, and 6; however, these two
alternatives would not meet ARARs, would leave a large amount of un-remediated wastes with
exacerbated problems discussed above, and are not considered optimally protective.

The selected remedy (Alternative 4A) will achieve all RA Os, meetall ARARs, require
no ARARs wa|vers, and may provide substantml future monetary gain or benefit by providing
toxic tort relief. The remedy will also provide more statable habitats for natural resources.
Alternative 4A is especi’,dly cost-effecuve m consideration of the benefits derived in rc|ation to
reducing or eliminating future environmental or legal claims under other statutes or laws.

Utilization.gf Permanent Solutions_ and Alternate Treatment .Technologies

As discussed m the above s~tion dealing with costs, Alternative 4A is a permanent
solution that relies on typical engineering controls. However, the potential unknown aspect
related �o permanence is associated with the potential release of metals to groundwater resulting
from subaqueous mine waste disposal. Whde the relatively new technology is expected robe
promising, it Is not applicable under certain hydrogeologic condmons. Coupled w=th the
uncertainties stemming from the recendy completed pilot study at the Waco subsite, there is a
possibility of furore groundwater impacts. However, the novel subaqueous mine waste disposal
technology is considered an altemative treatment technology that may prove htghly useful at
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many future projects. The potential environmental gains resulting from this alternate ~chnology,
coupled with the complete surface protecJIveness and the return of farmland to prove
agricultural use, has factored into the EPA’s decision to implement this technology on a remedial
scale.

In summary, Alternative 4A has a high degree of permanence associated wv.h the removal
and capping of sediments and surfieml mining wastes, and has a potentially lesser degree of
permanence, subject to monitoring, of the groundwater component of the filled pits. Alternatwe
4A utilizes an -alternative treatment technology that may prove highly beneficial at furore sites.
The controlled implementation of a remedial scale project Js desirable.

Preference for Treatment

The preference for treatment is notsatisfied by Alternative 4A with regard to actions at
the Badger subsae and may not be satisfied for actions at the Lawton, Waco, and Crestline
subsites, pending futare monitonng. The mining wastes at the Badger subsite are located in the
flood plain of the Spring River, a major main-stem interstate dyer, and are thus not appropnate
for subaqueous mine waste disposal technology due to concerns regarding potential impacts to
the upper groundwater system. Mining wastes at the Badger subsite will be excavated and
disposed in conventtonal soil repositories outside the limits of the Spring River flood plain. The
large volume of wast~, and the potentially expensive methods to stabilize or treat mining wastes,
result in the preference for treatment not bemg met at this subsite due to technical infeas~bility.

Subaqueous mine waste disposal methods at the Lawton, Waco, and Cresfline subsites
may satisfy the preference for treatment pending an analysis of groundwater conditions following
disposal. The historic pilot study conducted at the Waco subsite has not demonstrated
geochemical modifications that could be considered treatment to date; however, monitoring is
continuing and the Iitei-ature supports the posslbilily of achieving geochemical changes (anaerobic
conditions) which could be considered a form of treatment. In summary, Altei-natlve 4A may not
be capable of satisfying the preference for treatment at three subsites and the treatment preference
wdl not be met at one subsite.

Reduction of Mobility, Toxicity, and..Volume

Alternative 4A will reduce the mobility and toxicity of the contaminants of concern;
however, the volume of waste materials will not be reduced. Mining wastes and impacted
sediments will be excavated, consolidated, disposed, and capped, thus decreasing the mobdlty
and toxicity of the wastes. The volume of the waste materials will be unaffected by the selected
alternative.

26



Five-Year Review Reauirements

The selected remedy is ~bject to periodic five-year reviews in aecordamm with
Section 121 (e) of CERCLA and the NCP. Although mining wastes will be removed from the
surface, and thus eliminated from potentaal uptake by human and ecological receptors, the wastes
will remain at the site at elevated levels below the surface. Potential groundwater impacts
stemming from subaqueous mine waste disposal wall require momtoring and assessment as part of
the five-year review process. Moreover, the O&M requirements for integrity and momtonng of
the capped areas wall require assessment during the five-year revmw process m addition to the
status of instgutional controls that are woven throughout the county by a prior ROD.

DOCUMENTATION OF CHANGES

¯ The following changes were made to the ROD in response to input received dunng the
public comment period following the release of the Proposed Plan.

In response to comments received from the KDHE, and supported by the U.S. ¯Fish
and Wildlife Service, the EPA has incorporated into the ROD the characterization
of near shore sediments in water-filled pits, ponds, and collapse features that are
not filled wflh mimng wastes as part of the cleanup action. If sediments m these
features exceed numeric or site-specific ecological criterta, they wilt be capped or
covered to prevent risks to waterfowl.

/n response to comments received from the Empire Electric District Company, the
ROD has incorporated the potential use of fly ash materials, in conjunction with
sod, to cap mining wastes. Additional assessment of the viability and economy of
the product will be necessary during the design phase of the project.

In response to comments received from Highland Environmental and
Environmental Management Services Company, the ROD has been modified to
better explain the primary focus on ecological risks at 00-6 as contrasted to lesser
potentml concerns related to human health risks.

In response to comments received from Highland Env,ronmental, the ROD has
been clarified by additional informatmn supporting the decimon to fully address the
surficial mining wastes and sediments at the O0-6 subsites.

in response to comments received from Phelps Dodge Corporation, the ROD has
been clarified to indicate the EPA’s willingness to accept site-specific sediment
excavation criteria pending coordination with the EPA, the KDHE, and the U.S.
Fish and Wildlife Service.
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Institutional controls to be implemented throughout the county, as described in the .
O13-314 ROD, have been incorporated.

In an attempt to dtscuss integration of the NRD process and potential consaderation
for parties conductingCERCLA response aeUons at OU-6, the ROD has
incorporated information on this natural resource topic.

All known mine wastes at OU-6 are considered to be erodible to streams and
subject to remediatmn. If additional surface wastes are found In the future and
deternuned by the EPA to be non-erodible, site-specific cleanup standards to
addre~ both ecological and human health risks will be developed by the EPA m
consultation with the KDHE and the U.S. Fish and Wildlife Services.
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RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION
Badger, Lawton, Waco, and Crestline Subsites (OU-6)

Cherokee County Snperfund Site
Cherokee County, Kansas

The responsiveness summary consists of the following three components: an overview of
the public process; responses to verbal questions received at the public meeting;, and responses to
written correspondence received during the public comment period. This docmnent is provided
to accompany the Record of Decision and reflects input resulting from the Proposed Plan and
public comment processes.

Overview

The Proposed Plan and supporting documents included in the Administrative Record
were made available for public review and comment for 60 days from June 7 to August 6, 2004.
The original 30-day comment period was scheduled to end on July 6, 2004; however, the period
was extended an additional 30 days pursuant to a request by the responsible party group involved
in historic work at the site. The responsible party group includes the following companies:
E.L du Pont de Nemours and Company (Dupont); NL Industries, Inc.; Phelps Dodge Corporation
(formerly Cyprus Amax Minerals Company); and Sun Company, inc. A public meeting was held
in Columbus, Kansas, on June 22, 2004, with nearly 40 people in attendance. The transcript
from the public meeting has been added to the Administrative Record.

A total of five letters were received during the 60<lay public comment period from the
following organizataons: the Kansas Department of Health and Environment (KDHE); the
Empire Electric District Company;, Highland Environmental on behalfofNL Industries, Inc.;
Phelps Dodge Corporation; and Environmental Management Services Company (EMS) on behalf
of Dupont, NL Industries, Inc., and Sun Company, Inc. In general, the KDHE leUer requested
additional remedial enhancements to water bodies, the Emplre letter requested consideration of
the use of fly ash for cover materials, the Highland Environmental letter questioned the
appropriateness of the proposed alternative and presumptive remedy process for the enUre site,
the Phelps Dodge Corporation letter questioned the cleanup criteria for the Crestline subsite, and
the EMS letter questioned the proposed alternative for the Waco subsite. All letters received
during the public comment period have been added to the Administrative Record.

Responses to Verbal Comments

Several verbal questions were asked at the public meeting following the formal
presentation component of the meeting. The questions¯ and assocmted responses are grouped for
the individual posing the quesdon. This summary provides generahzed designations or
affiliations for individuals asking questions. The detailed transcript of the public meeting has
been added to the Administratave Record for the site.



Questtons from a member of the Kansas House of Represeatatzves - An el(~-te.d state
representative asked if the planned remedial actions in the Badger subsite would cause lean.fury
detrimental impacts to the Spring River. The representative also asked if mining wastes at any of
the subsites were curf~tly being used for commercial purposes.

Responses to the State Representative’s Questions- The proposed remedial action for the
Badger subsite entails removal of mining wastes from the. flood plain of the Spring River and
does not metude any active remediataon work within the Spring River channel. The cleanup is
not antteipated to have any short-term detrimental affeets on the Spring River and will ultimately
enhance water quahty by alleviating the washing of mining wastes into the stream. There is no
eurreat commercial use of the surfieial mining wastes in the Badger, Lawton, Waeo, and
Ca-esfline subsites due to the rural setting of the wastes and the relatively small volumes that are
present from a commercial standpoint.

Question from a Waco Subsite Land Owner - A local land owner asked if all of the open
ponds, p~ts, and collapse features would be filled during the cleanup.

Response to the Land Owner- All of the surface water features will not be filled during
the cleanup. Some water bodies are more desirable than others for filling with mining wastes
based on water chemistry and hydraulic connections with the upper aquifer. Water bodies that
are hydraulically isolated from the upper flow regime and exhibit anaerobic (low oxygen content)
or high pH (not acidic) conditions are favored over the converse. The favorable conditions help
to restrict the release of heavy metals into the groundwater system while the unfavorable
conditions may promote or enhance the release of metals into the water system.

Questions from a County Resident Employed by the Empire Electric District Company-
A county resident employed by the Empire Electric District Company provided the following
input: the individual expressed safety concerns related to haul truck traffic; inquired if the
quality of water in the Spnng River would be impacted by the cleanup in any manner that would
affect the use of the water by the Empire Electric District, and recommended the use of fly ash
materials from the nearby Riverton, Kansas, plant be used in conjunction with soil for capping
mining wastes.

Responses to the County Resident - Haul routes will be coordinated with the Cherokee
County Engineer and the roads will be monitored for safety aspects. Safety is a major
consideration and always a component of environmental cleanups, especmlly the heavy truck
hauling routes and pract|ces. The water quality of Spring River will not be impacted by the
cleanup and will not cause issues with surface water requirements for operation of the Empire
Electric District Company. The use of fly ash will be considered for capping the mining wastes
in conjunction with soil, but that is a detail of the design process and may not be eost-effectlve or
technically adequate compared to soil only.



Question from an Employee of the Oklahoma Department of Environmental Quality - An
Oklahoma Department of Environmental Quahty (ODEQ) representative requited that the
future work on the Spring River basin be addressed on a basin-wide scale as opposed to actmns
keyed on state boundaries or various jurisdictions of the Environmental Protection Agency
(EPA).

Response to the ODEQ Representative - It was acknowledged that greatea- coordination Is
always a goal and effort in this regard will continue and be enhanced over tim. The recent work
by the U.S. Army Corps of Engineers in the development of basin-wide plans for the Spring
River and Tar Creek watersheds were discussed as examples of recent coordination. The Spring
River is present in Missouri, Kansas, and Oklahoma, spans two EPA regional office jurisdictions
(the EPA, Region 6 for Oklahoma and the EPA, Region 7 for Missouri and Kansas), three U.S.
Fish and Wildlife jurisdictions, and three state environmental agencies. The remaining work at
the Cherokee County site includes an evaluahon of the surficial non-residential mining wastes at
the T~ subsim (OU-4) and the evaluation of the Spring River within Kansas (OU-2). These
efforts will be coordinated with all involved parties.

Questions from a Joplin Globe Newspaper Reporter - A reporter from the Joplin Globe
asked the following questions: how many residential yards and private wells were sampled at
OU-6; are responsible parties expected to fund the proposed cleanup; and has the EPA been
approached by local land owners stating that the mining wastes are considered to have value and
represent a source ofincome.

Responses to the Joplin Globe Reporter- All known users of private wells were sampled
and the results indicated that there are no impacted private wells and the residential sampling
indicated that no propemes require residential cleanups. Less than 60 residential properties were
sampled and less than 10 private wells were tested at the OU-6 subsites. The subsites are rural
with a small number of homes in proximity to mining wastes and most of the area is served by
rural water districts. It is anticipated that responsible parties will fund a portion of the proposed
cleanup and remaining areas will be funded by the EPA with support from the state of Kansas.
The exact details regarding funding and liability will be assessed at a later date with responsible
party involvement. The EPA has not been approached by any local land owners asserting that the
mining wastes are valuable and constitute a source of income. No subsite wastes are being
commercially utilized dueto the rural, inaccessible nature of most of the wastes and the relatively
small volumes that would be Useable on a commercial scale.

Question from a Cherokee County Resademt Engaged in Fanning - A local farmer stated
the desire for remediated lands to be returned to productive agricultural use tf possible and asked
if this would be poss~le following the cleanup.

Answer to the Local Farmer - Much land will be returned to agricultural use; however,
the entire area of mining wastes will not be available for farming practices. The large
accumulations of mining wastes will be greatly consolidated, capped, and many ponds, pits, and
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collapse features filled with wastes. These actions will reduce the footpnnt of the mmmg wastes
and return a sizeable amount of ground back to farming uses. The filled pits. shafts, and
collapses, as well as capped areas of mining wastes, will not be desirable for farming. The
ground may remain somewhat unstable after filling the pits, shafts, and collapse featm-es, and as
such, may present hazards related to continued .settlement and collapsing after being filled and
thus not be appropriate for fanning. To ensure capped areas remain viable, those areas cannot be
farmed. In sum, more land will be available for farming than is available now.

Question from a NewFields Environmental Contractor- A contractor representing some
of the responsible parties asked a question regarding the extent of dredging or sediment removal
at the subsites under the proposed alternative.

Response to the Contractor- The sediment removal activities will take place in drainage
ways and streams that convey water from the areas of mine waste accumulations to receiving
streams. Many, but not all, of these features are ephemeral and they do not include large intra-
state main stem rivers such as the Spring River. The full extent of sediment removal actmns will
be determined during the pre-design or design phases pending the use of background or existing
numeric standards for sediment removal.

Responses t9 Wntt~. n Correspondence

KDHE Letter - The KDHE participated m the development of the Proposed Plan and
provided written concurrence ~pporting the proposed cleanup plan prior to the public comment
period. The KDHE submitted an additional comment during the public comment period
requesting additional actions to cap or cover mining wastes in water-filled ponds, pits, or
collapse features that remain on-she following the remedial action. This additional effort was
requested in order to protect migratory birds from exposure to heavy metals while feeding on the
near-shore bottom sediments of these surface water bodies.

Response to the KDHE Letter - The cleanup plan will be modified to include sampling of
near bank sed|ments m raining ponds, pits. aaid collapse features not proposed for filling during
the remedial acaon. If these areas exceed ecological based risk eriter|a, MacDonald (2000)
threshold effects concentration (TEQ numeric values or background concentrations, some type
of cover, such as soil or tip-rap, wdt be placed in these areas to provide protective cover for
migratory blrds. It should also be noted that this action may satisfy natural resource concerns of
the U.S. Fish and Wildlife Service and result in a cover material that is protective of migratory
birds.

Empire Electric District Company Letter - The Empire Electric District Company
suggested the use of fly ash and bottom ash from their plant in Riverton, Kansas, for use in
conjunction with sod to cap mine waste areas. The company further stated that the plant is in
close proximity to the cleanup areas and the action would reduce landfill disposal of this product
in Cherokee County. Toxicity Characteristic Leaching Potential (TCLP) analyses of the ash
products were also provided as an attachment to the letter.
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Response to the Empire Eleelric District Company Letter - The cleanup plan will be
modified to potentially allow for the use of ash materials from the Empire plant for capping
purposes in conjunction wtth soil. This a~on would result in the use of less soil, potentially
resuIt in cost savings related to the use of ash, and reduce the need to landfill the ash material in
Cherokee County. Additional tests for other parameters will likely be required in order to more
fully assess the viabifity of this product for use with soil to cap mining wastes. It should be noted
that the U.S. Fish and Wildlife Service has historically recommended additional assessment of
ash materials in order to more fi~lly evaluate thear suitability as capping materials. The remedial
design phase will more fully explore the use of the product. The EPA appreciates the TCLP data
and the offer of the ash materials for the cleanup. The materials wall require a more detaded
assessment of economic and teelmieal viability during the design phase of the project.

Highland EnvJronmental Letter - This letter on behalfofNL Industries, Inc. alleges that
the proposed cleanup’is inconsistent with the National Contingency Plan (NCP), deviates from
the terms of an Administrative Order on Consent (AOC), does not follow the presumptive
remedy process, and does not include various risk assessments. Additionally, the letter
volunteers the performance of a risk assessment by NL Industries, Inc., states that tim
Administrative Record is deficient, and recommends that the cleanup not be conducted.

Response to the Highland Letter - The EPA believes the proposed cleanup is consistent
with the NCP and feels the presumptive remedy process was followed under the AOC. The EPA
will not require additional risk assessment work prior to remedy selection and implementatmn
and believes the proposed cleanup is supported by the Administrative Record. The following
buUeted items respond in greater detail to general themes or points contained in the Highland
Environmental letter.

AOC and Presumptzve Remedy Process - Under the terms of the AOC (U.S. EPA
Docket No. CERCLA-7-99-0002), the respondents (Cyprus Amax Minerals
Company, Dupont, NL Industries, Inc., and Sun Company, Inc.) agreed to conduct
a focused remedial investagatlon and presumptive remedy feasibility study (R1/FS)
at OU-6 based on prior work conducted at the Baxter Springs and Treeee subsites
(OU-3/4) of the Cherokee County Superfund sge in Cherokee County, Kansas.
The RI did not require the performance ofhuman health and ecological risk
assessments, or extensive site characterization and chemical analytical samphng
and analysis, due to the fact that many operable units of the Cherokee County site
have been extensively sampled and risks have been characterized, although human
health and ecological risks are continuing to be assessed on an ongoing basis by
orgamzations inclusive of the U.S. Fish and Wildlife Service, the U.S. Geological
Survey, the Agency for Toxic Substances and Disease Registry, the EPA, and the
KI)HE. The completed R/was clearly focused and streamlined to support a
presmnptive remedy approach. It did not include extensive sampling, or the
performance of risk assessments by intent, and was conducted in accordance with
the AOC. Following completion of the R/, the FS was conducted and ultimately
expanded beyond the limits of a presumptive remedy approach at the request of
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the ~’ble parties; specifically, the request to include subaqueous mine waste
disposal as a potential remedml alternative. This alternative was not a component
of the historic Baxter Springs and Treeee FS, and as such, has no basts for
inclusion in a presumptive remedy FS based upon the FS for the Baxter Springs
and Treece subsites. Additionally, this technology has no basis in any of the many
completed remedial actions at various operable units and sttbsites within the
Cherokee County site. The EPA &d not imt~ally agree to this presumptive remedy
moditieation; however, after repeated requests by the responsible parties and
following the performance of a preliminary subaqueous mine waste disposal pilot
study conducted at the Waco subsite, the EPA, with concurrence of KDHE,
agreed to allow the deviation to occur at the request of the responsible parties. As
the FS process unfolded, the EPA requested an expansion of the FS to include
more comprehensive cleanup approaches that were m accordance with approaches
contained within the Baxter Springs and Treec~ FS. The resl~ndents were offered
an opportunity to terminate the AOC and not conunue the FS process if they
believed the suggested expansion of the document was beyond the bounds of the

¯ presumptive remedy process. Tables and text from the Baxter Springs and Treece
FS woe provided to the respondents during an FS meeting for assessment and
decision-making purposes regarding completion of the FS document and further
work under the AOC. The respondents voluntarily continued the FS process
under the AOC. There are no proposed cleanup alternatwes in the O1./-6 FS that
significantly differ from the Baxter Springs and Tree~ FS alternatives, with the
exception of the subaqueous mine waste disposal components of various remedies
which were sought by the responsible parties. In summary, the EPA believes that
the AOC was appropriatelycondueted by the responsible parties and a focused RI
and presumptive remedy FS resulted from the work.

Risk Assessments and Administrative Record - Under the terms of the AOC, the
EPA, by conscious intent, did not require the completion of human health or
ecological risk assessments at this operable unit of the site. There is a wide body
of site charaetenzatton and risk assessment data contained within the various
Administrative Record files for the many eieanups that have been conducted at the
several Operable units and subsites of the CherokeeCounty Superfund site. These
Administrative Records are incorporated into the Administrative Record for OU-6
(the Badger, Lawton, Waco, and Crestline subsltes) by reference, and as such,
constitute an adequate Administrative Record for the proposed remedy. As an
illustration pertaining to a human health risk assessment Issue raised in the
Highland Environmental letter, the Integrated Exposure Uptake Biokinetic
(IEIJBK) model for lead in ehddren was run for OLI-7 (Galena Residential Soils)
and the results were used to establish the res|dential criteria for the entire
Cherokee County Superfund site due to the close proximity of the various
operable units and subsites as well as the similartty of physical and eontaminartt
eondlttons across the site. Accordingly, the EPA has made risk management
decisions pertaining to the site as a whole and does not plan to repeatedly run the
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IELrBK model or conduct multiple human health and ecological risk assessments
for different areas of the same site that are in eloae geographic proximity to one
another and extn’bit similar waste characteristics. The Administrative Records
pertaining to these various cleanups are incorporated by reference into the
Administrative Record for OU-6 and are avadable for review in Cherokee County,
Kansas, and atthe EPA’s office m Kansas City; Kansas. Specific Admimstrative
Records in CherokeeCounty associated with past cleanups are avmlable for
review at the followinglocations: OU-3/4 (Baxter Springs and Treece subsites) at
the Johnston Public Library in Baxter Springs, Kansas; OU-1 (Galena Alternate
Water Supply), OU-5 (Galena Groundwater and Stwfaee Water), and OU-7
(Galena Residential Soils) at the Galena Public Library in Galena, Kansas; and
00-6 (Badger, Lawtort, Waco, and Crestline subsites) at the Columbus Public
Library in Columbus, Kansas. With regard to remedy seleetior,., the EPA has
selected an alternative (4A) that specifies actions wholly contained within the
final presumptive remedy FS report, and that report ts contained within the
Administrative Record file. Alternative 4A does not specify any cleanup actions
that are not a component of the FS report and is thus not an arbitrary and
ealmelous decision, but rather a decision based upon the record and consistent
with the/qCP. "

Selected Alternative 4A and the RI/FS Process - Alternative 4A was draftedby
the EPA with support of the KDHE and the U.S. Fish and Wildlife Service as
based on the range of alternalaves prey|tied in the presumptive remedy FS.
Likewise, the selected altematave for the Baxter Spnngs and Treece subsites,
Alternative 3b, was drafted by EPA wwth support of the KDHE and based on the
range of alternatives provided within the OU-3/4 FS. The process of remedy
selection for OU-6 is thus in accord with the process used for OLI-3/4. The OU-6
proposed alternative (4A) specifies actions that are clearly components of the
completed focused FS report. There are no actions, or any aspects of any actions,
mandated by this remedy that are not included as possible remedy components in
the focused 1~ report with the exception of the use numeric sediment eriteraa and
assessment/potential mitigation of non-stream sediments. Furthermore, the
proposed alternative has lesser requirements and is less costly than Alternative 6
in the focused FS report, and thus falls within a potential range ofaetious
specified in the FS. The intent of the FS process is to arrive at a range of
alternatives suitable for ultimate selection. The FS process does not recommend a
specific alternative, but rather provides a range ofpotentmi alternatives that may
be appropriate for the site. The range of alternatives may be modified by the
selectingagency into a preferred alternative as is commonly the case. The EPA is
the selecting agency, remedy selection is an inherently governmental function that
is not performed by the respons~le parttes. The EPA coordinates remedy
selection with the state (KDHE), as was the situation for the OU-6 remedy, as
well as other federal agencies such as the U.S. Fish and Wildlife Service in this
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exampie~ The remedy selection process differs from the RI/FS process, since zt is
an agency function, and as such. the EPA, wnh support of the KDHE is
respond’hie for developing the optimum cleanup approach. In gencra~ selected
alternatives may not always consist of one of the precise approae/ms discussed zn
an FS report.

Cleanup Standards and Remedy Enh~cnts at OU-6 contrasled to OU-3/4 -
Th~ Highland Environmental iettor questions the appropriateness of the pTopOsed
remedy for OU-6 as comparedto OU-3/4 and references the lack of cleanup
standards for non-wsidvnfial mimng wastes in OU-6 Alternative 4A. The selected
aIternative for OU-3/4 also did not include specific cleanup standards for non-
residenhal mining wastes, the criteria was the visual presene~ of the wastes and
this same criteria is utikzod at OU-6 for non-resldentml mining wastes with the
exception of sedlmcnts. New sediment criteria consisting of MacDonald (2000)
TEe numeric values, or site-specific background values to be determined in the
future zfdesired, are specified in the proposed alternative for OU-6 in fieu of
visual standards. The EPA and the KDFI~ conducted sampling and analysis of
sediments in the Law!on subsite and found apprecaable conoent~tions of heavy
metals (zinc values greater than 1,700 parts per million or ppm) in sediments that
exhibited no visual indication of impact. The data and information are contained
within the Admimstrative Record and illustrate the potential ecological issues
associated with non-numeric criteria for sediments. Moreover, recent bird studies
conducted by the U.S. Fish and Wildlife Service indicate potential mining
sediment impacts to various bird species. The published studies are contained
within the Administrative Record and the U.S. Fish and Wildlife Service, the
K.DHE, and the U.S. Geological Survey are in the process of planning and
conducting additional more definitive bird studies in the Tri-State mining dmmct,
inclusive of the Cherokee County site. The numeric sediment cr/teria
(MacDonald, 2000, TEC values) were recommended by the EPA, Region 7
ecological risk assessment staff, the KDHE, and the LI.S. Fish and Wildlife
Service. An additional remedy enhancement at OU-6 is the inclusion of all
surficial mining wastes for remcdzation. This approach was also taken at OU-5
(Galena Groundwater and Surface Water) of the Cherokee County site and is thus
fully consistent with a historically completed cleanup at the site hut ~s more
comprehensive than the historic approach at 00-3/4 (Baxter Springs and Treece
subsites) of the Cherokee County site. The OU-4 cleanup is subject to re-opening
provisions under the Consent Decree (Civil Action No. 99-1399-WEB) for thts
work and the effectiveness oftho recently completed (2004)0[3-3 cleanup is
currently being studied and is thus at a premature stage for remedy assessment
(the operation and maantenance plan is currently under final revision). A multi-
year ecological study by the Univexslty of Kansas, Biologtcal Survey, of the OU-5
remedy has shown ecological improvements, recently published bird studies-
indtcate additional risks assoc|ated with mining impacted surfieial and sediment
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wastes, and recently completed use attainabihty analyses (UAAs) at OU--6
conducted under the total maxmmm daily load (TMDL) program, co||exaively
illuswam tim need to more fully address wastes at this operab|e unit. The
Adndmstrative Record contains UAA and TMDL information, many comments
related to numeric sediment criteria, and information related, to the desire for
hohstlc, comprehenswe remedies that are consistent with prior cleanups
conducted at the site,

Preference for Hotistic Remedies that are Compatible with the U.S. Depamnent of
the Interior Natural Resource Damage (NRD) Actions and Other Statutes- The
Highland Environmental letter requests additional clarifying information
pertmning to the recommended cleanup at OU-6 and inquires "about the viabthty
ef the past OI_1-3 cleanup. Under the Comprehensive Environmental Response ¯
Co~atton and Liabtlity Act (CERCIA), the EPA has an obligation to work
with natural resource trustees to ensure that Superfund remedies consider NRD
eritcrra and are consistent with holistic envtronmental soluttons. Likewise, the
EPA Superfund and Water programs (specifically the TMDL program in the OU-
6 mtuation), as well as other enwronmental statutes and progrmns, are committed
to holislm cr0ss-statute environmental solutions that are protecuve of the
environment on a drmnage basin or watershed scale. Lastly, the state of Kansas as
represented by KDHE, has a strong desire for future environmental remedies that
are holistie. Thus, while the EPA has not determined that the Baxter Springs
remedial action is deficient, the waiving of surface water criteria and the
establishment of alternate toxicity reference values (TRVs) are not contemplated
four future remedies at the Cherokee County site and were not contemplated for the
OU-6 remedy as discussed during many early FS meetings conducted under the
AOC_ Several written comments contained in many letters within the
Administrative Record discuss this point. The responsible party group was
provided an opportunity to terminate the AOC following completion of the RI, but
voluntarily chose to continue work on the FS in view of the EPA’s consideration
of approval of the inclusion of a non-presumptive remedy (subaqueous rmne
waste dtsposal technologies) in various alternatives. The lqRD and TMDL
programs were not fully engaged at the Cherokee County rote during the remedy
selection process for OU-3/4, this situation has deafly changed and is relevant to
the OU-6 remedy. The historic OU-5 cleanup, which predated the OU-3t4
cleanup, provides a basis for addressing all surficial mining wastes, and since the
remedy has been in place for a number of years it has also undergone an
ecoto~<w.al assessment that cannot be performed in Baxter Springs at this time due
to the recent completion of that work. As previously mentioned, the remedy
selection process differs from the RI/FS process. The EPA has, with the support
of the KDHE and the U.S. Fish and Wildlife Service, considered the holistic
nature of environmental protection in the proposed alternattve for OU-6, and that
altemauve is contained within the presumptwe remedy FS for the site.



Residential versus non-Residential Cleanups - The Highland Envirotmmntal letter
references the Superfund Lead-Contaminated Residential Sites Handbook as
justification to not rcmedlate rural mining impacted lands. This handbook is
applicable to residential cleanups but is not appropriate guidance for ecological
mine waste cleanups that are typically focused on remote, undeveloped, lead-
contmnnmted land. The major concern with rural mining waste acotmulattons at
O0-6 does not entml real estate development m these areas but is predominantly
the ecological risks associated with surficial accumulations of mining wastes and
the possibility of tins material being utilized in residential applications as fill or
landscape materials. New construction and trespassing are considered lesser
threats, the EPA has made changes to the Record of Dectsion to better di~.uss.the
human health risks in response to input provided in the Highland Environmental
letter. The high levels of zinc are the primary risk drivers for ecological receptors.
The EPA is not contemplating significant remdenual development in the area but
is rather more concerned with the ecological risks resulting from the high zinc
levels in the surficial mining wastes. The Waco subdistrict is noted for its high
zinc production and the mining wastes m this area are more enriched with zinc, as
opposed to lead, and represent some of the more concentrated zinc wastes w~thin
the Tri-State mining district. As an example, fish tissue samples from the OU-6
subsites contain higher levels of zinc than similar samples analyzed at the OU-3/4
subsites in Kansas and the Jasper County site in Missouri. Human health risks
may be deemed to be of less potential|mportance than ecological nsks at OU-6
and basically include the use of mine waste materials in residential settings,
outdoor activities in mine waste areas, and possible restdentlal development. The
EPA acknowledges that outdoor activities and residential development are not
highly probable (modifications made in the Summaryof Site Risk portion of the
Record of Decision and information added to the Current and Potential Future
Land Use and Resource Uses sechon) but the future potential human health risk
does exist in combination vath ecologmal risks.

Validity of Selected Alternative 4A - Alternative 4A is a modification of
Aitemahve 4 which is contained within the FS report. Alternative 4A is exactly
the same as Alternative 4 wtth regard to cleanup actions at the Badger, Lawton,
and Crestline subsites but differs from Alternative 4 at the Waco subsite by
requiring all surficia[ wastes to be addressed (essentially 100 additional acres from
the Alternative 4 criteria). Alternative 6 of the final FS report also requires all
surficial wastes to be addressed at the Waco subsite in addition to sophisticated
engineered cap designs and a preference for capping as opposed to subaqueous
mine waste disposal. Alternative 6 does not allow subaqueous mine waste
disposal at any other subsites (Badger, Lawton, and Crestline) and only allows a
limtted amount for the Waco subsite. All achve remedies preclude subaqucous
mine waste disposal at the Badger substte due to the close proximity of the Spnng
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River. Altemative 4A does not inetude any aetaons not presen’bed bylhe FS
report, with the exception of numeric sediment criteria and potenaal non-stream
sediment mitigating, and in fact specifies the exact same actions as Alleraative 4
for the Badger, Lawton, and Crestline subsites, thus the nometw.lamre for lifts
alternative was correctly designated as 4A, a modtfieation of Alternative 4.
Alternatave 6 precludes subaqueous mine waste disposal in all areas with the
exeepaon of a limited amount m the Waco Subslte, specifies a fall areal mine
waste cleanup in Waco, and utilizes sophisticated, engineered cap designs. The
selected alternative (4A) resulted from the presumptave reanedy FS, with minor
exceptions, and the FS is contained within and supported by the Administrative
Record for the site.

Phelps Dodge Corporation Letter - The Phelps Dodge Corporation letter is specific to the
Cresfline subsite and questions the use of numeric sediment criteria, describes subsite streams as
having poor quality habitat, and mentions other potential contributors to the environmental
problems observed at the site. The letter also offers to conduct additional sampling ac, avit~es and
indicates the belief that attuatte life at the subsites has not been adversely Impacted. Lastly, the
letter mentions potential allocation assessments for cleanup actions under the proposed
alternative.

Response to the Phelps Dodge Corporation Letter- Many of the points have been
addressed by the above responses to the Highland Environmental letter. The following bulleted

¯ items respond more fully to the concerns raised in the Phelps Dodge Corporation letter and are
grouped by subject area for ease of interpretation.

Numeric Sediment Criteria - It is acceptable to the EPA to determine site-specific
background sediment criteria in lieu of MacDonald (2000) TEC criteria if desired.
Any new proposed criteria will be subject to coordination with the EPA, the
KDHE, and the U.S. Fish and Wildlife Service. As mentioned previously in the
Highland Environmental response, the numeric sediment criteria were
reeonunended by internal EPA, Region 7 ecological risk assessment staff,
ecological risk professionals from the KDI-IE, and the U.S. Fish and Wildlife
Service. Additional information discussing the rationale for numeric based values
as opposed to visual methods Is contained m earlier responses - historic sampling
has shown elevated levels of contaminants in sediments that did not appear to be
visually impacted. The EPA believes that numeric sediment criteria are necessary
as opposed to visual methods and is willing to consider alternate proposed cnteria
during the remedial design or remedial action phases. A design investigation
study may be the appropriate ame frame for such a determination if desired.

Quality of Habitat at the Subslte - The quality of the habitat in the Crestline
subsite is higher than illustrated by the Phelps Dodge Corporation letter as based
on information contained within the Administrative Record inclusive of the
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results of the UAAs that were conducted by KDHE. These field-basrA UAA
studi~ assessed the habitat in many of the OU-6 subsite streams and ~ findings
included the support of a diverse and vital ecosystem in many instance~ Review
comments from the KDHE on tim RI reports al~ contain much ~n
regarding habitat charactenstlcs at 00-6. As an example, RI comments from
KDHE (December 22, 1999, letter from Mr. Leo Henning) indicate th~ ~e Spring
River near the Cresfline subsite has habitat development index {I[TD]I)xcor~ that
am among the highest ever recorded in Kansas and the river is de~i~ in the
Kansas surface water quality standards as a special aquatic hfe use walter and an
exceptional state water. In addition to some of the highest HDI scores ever
recorded in Kansas, the Kansas Department of Wddlife and Parks has designated
tim Spring River as critical habitat for five threatened and endangozed (’r/E) fish
species, six T/E mussel species, and has classified the river as a higlmst-valued
fishery resource. Additionally, tim National Park Sezvice has classify! the Spring
River as an outstanding, remarkable stream for fishing, recreational, scenic, and
wildlife aunbutes. In summary, the Spring River and associated water bodies are
considered valuable and precious surface water resources. The Administrative
Record contains UAA and TMDL information m addition to tim KDH]E
comments related to habitat quality.

Other Potential Contributors to Environmental Degradation - The I~A
acknowledges the contribution of other sources of contamination as mentioned m
the Phelps Dodge Corporation letter; however, we continue to believe that the
most slgnificantheavy metal impacts to the ecosystem are a result of past lead-
zinc mining in the Tri-State mining district. The lead-zinc mining impacts to the
environment have been well established through a multitude of scmntific and
engineering studies conducted m all three states (Kansas, Missouri, and
Oklahoma) comprising the former Tn-State mimng district by a large number of
diverse organizations.

Allocation Assessments - The EPA appreciates the early discussion of liability in
preparation for future cleanup negotiatmns with responsible parties, but th~s
information is not relevant to the selection of the appropriate remedy for the OU.

EMS Letter - The 13MS letter recommends that the proposed alternative be withdrawn in
favor of Alternative 4, questions the nomenclature and NCP support for the proposed alternative
(4A), and states concerns related to the EPA’s ability to fund the cleanup. The letter includes an
attachment from NewFields, on behalf of EMS, with supporting information on the same general
topees.

Responses to the EMS Letter - The EPA has selected Alternative 4A as embodied m the
accompanying Record of Decision for O13-6 and believes that this approach is al~propriately
named and optimally meets NCP criteria. The EPA’s abilily to fund cleanups is not a relevant
topic for discussion. The t’ollowing bulleted ttems, in addition to earlier responses to other
letters, address the major points contained wtthin the EMS letter and attachment.
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Selection and Designation of Alternative 4A - The EMS letter indicat~ that a
specific remedy, namely Alternative 4, was recommended m the FS and further
states that Alternative 4 substantially differs from Alternahve 4A and is
essentially Altematwe 6. In actuality, the FS does not recommend a specific
alternative, but rather provides a potential range of alternatives from which the
selectrag agency (the EPA) may choose, or modify, as necessary. The EMS letter
incorrectly implies th~ a certain "remedy" was recommended in the FS process.
The goal of the FS process is expressly to not recommend a speedi¢ approach but
rather to provide a range of potential options for consideration by the selecting
agency. The work required by Alternative 4A clearly fits within the range of
poss~le FS options, this point is also discussed m earlier comment resl~nses.
Prior responses to other letters also elaborate on the distinctions and goals of the
FS process as contrasted to the remedy seleetson process, the relationship between
the FS process and remedy selection, and the authority and goals of remedy
seleetmn. With regard to the designation or naming of Alternative4A, this
remedy requires identical remedial actions at the Badger, Lawton, and Crestline
subsites as Alternative 4 and only differs from Alternative 4 at the Waeo subslte
by the inclusion of approximately an additional 100 acres of mining wastes to be
addressed. Alternative 4A is thus correctly named, as it ws identteai to Alternative
4 in every respect with the exception of an Increase m the area of wastes to be
addressed at the Waeo subslte. In contrast, Alternative 6 requires different actions
than Alternative 4 at three subsites (the Lawton, Waeo, and Crestlino subsites).
All ac~ve remedies preclude subaqueous mine waste disposal at the Badger
subsite. Alternative 6 prohibits the use ofsubaqueous mine waste disposal at the
Lawton and Crestline subsites, minimizes the amount ofsubaqueous mine waste
disposal to the extent practicable at the Waeo subsite, and favors the use ofhighty
sophisticated, engineered caps at all subsites. Alternative 6 is also much more
costly than Alternatives 4 and 4A, and thus is clearly a different remedial
approach, espeeially considering the required preclusion of subaqtleous mme
disposal methods.

NCP Support for the Proposed Alternative - The EMS letter indicates that the
contaminants of concern at OU-6 are generally lower in concentration than those
found at OLI-3/4. While lead values may be lower as based on a relatlvely small
amount of sample data, zinc values are in fact much higher at OU-6 than 00-3/4
-and represent some of the most elevated zinc values observed within the 2,500
mile span of the TriState m~mng district. As discussed in a pnor comment
response, fish tissue samples from OU-6 contained higher levels of zinc than were
observed in similar samples from Jasper County, Missouri and other Cherokee
County, Kansas, subsites. The Waco area was especially noted for its zme
reserves during periods ofacUve mining. Smce zinc is the primary driver of
ecological risks, these elevated levels present additional concerns related to
ecologseai risks, especially in light of the recently released zinc toxicity bird
studies and NP,.D claims for the Cherokee County site. The EPA and the KDHE
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provided review r~mments on past draft reports dLscussing the elc~ra~od nature of
zinc data at OU-6 as c.ontrast~ to OUo3/4 and this infonnztion, as wall as-
relevant bird zinc toxicity studies, are contained wrthin the Admi~ve Record
for the site. The EMS letter repeatedly indicates that acertam rem~y was
mandated by the AOC and discusses certain future remedial actum funding
agreements made by the EPA in exchange for the reapondent, s agreement to
consider a subaqueous mine waste disposal approach. The F_.PA has made no such
funding commitments for future remedial allocatmns as part of the AOC process
and only agreed to consider subaqueous mine waste disposal rcmefliai alternatives
at the request of the respondents. The Admmistrafivo Record clearly contains
EPA’s initial comments refusing the respondent’s proposals for a subaqueous
mine waste disposal approach. The EMS letter misrepresents the AOC process
and agreements that were reached during that time flame. AS previously
discussed, remedy selection ~s an EPA function that is separate from the AOC
[nvcess. Moreover, the EMS letter states that the EPA and the KDHE do not
believe thai Alternative 6 is more protective than Alternative 4; however, the
Administrative Record includes many comments by the EPA and the KDHE that
clearly indicate a higher level of protectiveness, in our collective view, associated
with remedies that employ more stringent criteria.

Site Risks and Remedy Effectiveness - The EMS letter states that human health
risks do not exist at OU-6 and that a range of remedies, Alternatives 2 through 6,
provide equal protection, and as such, the least expensive reauedy should be
selected. The EPA, the KDI-~, and the U.S. Fish and Wildlife Sexvice do not
believe that the range of potent|at alternatives (2 - 6) offer equal protection of the
environment. Given the large differences of mine waste materials addressed by
the range of remedies, and the fact that mine wastes are hazardotm, the removal of
greater volumes of mining wastes provides greater protecnon of the environment
and m m concert with NRD goals and criteria. The EMS letter indicates that the
OU-3/4 Ecological Risk Assessment determined that the potentm| risks to
terrestrial receptors were determined to be "low" and adequately addressed by the
OO-3/4 remedy which included the use of TRVs in heu of state standards
(waivers required). In fact, rite OU-3/4 Ecological Risk Assessment determined
that risks were unac.z, eptable (toxicity quotients > 10 in some lnstances,-a value
greater than I indicates unacceptable risk), stale water quality standards were
waived, and TRVs for lead, cadmium, and zinc were established at levels
equivalent to lethality in 50% ofth¢ affected population (concentration values
known as an 1/250, lethal to the species in question approximateAy 50% of the
tame). Since Alternative 2 Is a similar remedy to the OU-3/4 appreaeh, and water
standards are not contemplated to be waived and TRVs will not be established,
the EPA does not believe that Alternative 2 would offer the same degree of
protectweness as the total mine waste removal approach (Alternative 6).
Likewise, successive remedies that remove greater volumes of wastes will result
m greater protectiveness. In regard to human health risks, the EPA agrees that
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human health risks are not assevere as ecological risks and did incl~l¢ a
discussion indicating that resadential properties do not require remediation and
groundwater supplies currently known to be utilized are not i~ Although
the potential for development is low, there is a potential for such action as well as
the potennaI for use of the surficaal wastes m residential applications since the
areas are not secured. The high zinc levels and ecological impacts are ffa¢ primary
risk drivers for the OU-6 cleanup. The EPA has added clarifying language on flus
point m the Record of Decision (Summary of Site Risks and Oarrent and Potential
Future Land Use and Resource Uses Section) in response to input in the EMS and
Highland Environmental letters.

Release of draft Natural Resource Damage Assessment (NRDA) Report - The
draft NRDA for the Cherokee County site was released for public: review during
the period of August 13 to September ! 3, 2004, and has been ~ted into the
Administrative Record file for OU-6. The Trustees 0he U.S. Fish and Wildhfe
Service and the state of Kansas, KDHE) are currently developing a responslveness
summary for the comments recewed. This NRD assessment provides further
support for the increase in ecosystem protectiveness as a result of addressing a
greater extent of mining wastes.

Release of Tar Creek and Lower Spring River Watershed Management Plan by
the U.S. Army Corps of Engineers - A reconnzussanee phase, draft plan for
addressing mining impacts within the Spring River and Tar Creek drainage basins
has been released by the U.S. Army Corps of Engineers as a multi-agency effort
(U.S. EPA, U.S. Army Corps of Engineers, U.S. Department of the Interior)
aimed at addressing mining wastes remaining in the Tri-State mmmg district.
Thts effort and plan continue to support the need to address all surfieml wastes
within the district. This plan does not recommend that wastes remain in place, the
ultimate goal is the removal or remedlation of all mining wastes and sediments
w~thin the former mmmg district. The plan recommends the initial removal or
remediation of all mining wastes within 100-year flood plains and all impacted
sediments followed by removal or remediafion of all mining wastes within the
Tri-State mining district. The plan emphasizes a "holistiC" response to address
the myriad environmental Issues within the former mining district and discusses
the need for comprehensive solutions that ultimately address all sediments and
surfieial mining wastes_ National Environmental Policy Act (NF~A) strategy for
the entire Tri-State mining district is discussed m the plan m addition to natural
resource issues. Natural resource and NEPA strategies cover all fhxee states
(Missouri, Oklahoma, and Kansas) and acknowledge downstream impacts and re-
contamination issues for Oklahoma as a result of actions in Kansas and Missouri
and for Kansas and Oklahoma with regard to impacts from Missouri. Moreover,
the plan discuses the upstream environmental impacts from Kansas and Missouri
that threaten tribal lands in downstream porhons of Oklahoma. The Spring River
receives mining impacts from wastes within Missouri and Kansas and these

15



impacts ultimately ~ulate m the Grand Lake O" the Cherokees an Oklahoma,
the final receiving water body. Similarly, Tar Creek is impacted by upstream
mining wastes in Kansas prior to flowing south to Oklahoma where additional
impacts are added prior to discharge to the Neosho River and t3mn to the Grand
Lake O’ the Cherokees. Surficiat mining wastes and sediments in the upstream
states of Missouri and Kansas are ~eeifieally identified as issues for downstream
tribal and state lands m Oklahoma and include many receiving bodies such as the
Spnng River, Tar Creek, Lytle Creek, Neosho River, and Grand Lake O" the
Cherokees, all wthm the state of Oklahoma. The recommended actions resulting
from the multi-agency watershed management plan for the Tri-State mmmg
district support the EPA, Region 7 decision to implement a comprehensive
hohstie approach at OU-6. The U.S. Army Corps of Engineers draft watershed
management plan for the Tri-State mining district has been added to the
Administrative Record.

Historic Mine Waste Cleanup at OU-5 (Galena subsite) of the Cherokee County
site- The EPA historically remediated (1995 completion) all surfietal mining
wastes at the Galena subs]te (900 total acres) within the Cherokee County
Superfimd site. This past cleanup also provides a foundation for comprehensive
remedies that address all surficJal accumulations of mmmg wastes at the Cherokee
County site. Subsequent ecological studies (Universaty of Kansas, Kansas
Biological Survey) have indicated environmental gains resulting from this
cleanup. The EPA believes there is much foundation and basis for selecting
comprehensive cleanup approaches and notes that the selected alternative for
OU-6 includes actions specified within the FS for the sate.

Toxic Tort Lawsuits and Ongoing Human Health Risks - The EPA notes the recent
announcement (July 2004) of additional multi-million dollar lawsuits directed
toward responsible parties for environmental harm to children as a result of former
mining operations in the Tri-State mining district. Many prior lawsuits, as well as
the current round of future litigation, again dhtstrate the ongoing human health
issues associated with surfieial mining wastes in the Tri-State mining d~strict. The
EPA beheves that these actions further support the need to address all surficiat
mining wastes at the Cherokee County site and also illustrate the views of the
general public regarding mining wastes and the environment. Current and h~storic
toxse tort inforraat~on has been added to the Administrative Record in a September
2004, addendum. All additions to the Administrative Record are contained within
this addendum that further supports the ROD for OU-6.

Permanence, Reliability, and Costs of Alternative 4 - The EMS letter indlcates that
Alternative 4 is the preferred approaehdueto sts superior permanence and
reliability factors in combinatmn with its low costs as contrasted to twice the cost
for implementation ofAlternative 4A. The EPA does not consider subaqueous
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mine waste disposal technology to represent the most effeetave remedy m terms of
performance and reliability. The remedy was selected in order to implement a
more controlled remedial scale cleanup approach that will hopefully provide data
and informatton that were lacking as a result of the inconclusive pilot study
performed at the Wane subsite. The pilot study faded to establmh the hydrauhe
connection and morntodng effectiveness of monitoring wells assessing
contamination emanating from the filled pit, failed to determine groundwater flow
directions and gradients (both horizontal and vertical), and included a dye trace
study that was inconclusive and ultimately not published or placed within the
report. Several review comments from the EPA and the KDtIE il/ustrating these
points are contained within the Administrative Record. The study did show
substanUal increases in metals concentrations within the filled pit (greater than ten-
fold) that have been decreasing over time; although, the contaminant concentration
levels have not decreased to pre-pit filling concentrations and there are no
geochemical data that support any type of chemical neutralization (anaerobic
condition) is oeeu_n’ing and the hydraulic controls and monitoring points
surrounding the filled pit have not been proven to be capable of effectively
monitoring any impacts from the filled pit. The EPA provided sampling and
analysis results to Newfields (electronic mall on 11/4/03 and 11/20/03)
demonstrating the lank of geochemical data substantiating the achievement of
reducmg, anaerobic conditions based on sanaples analyzed by the EPA from the
Waco pilot study pit. This inforrnati6n has been added to the Administrative
Record. In summary, the pdot test has not been coneluslve in am’wedng questions
on the wability ofsubaqueous mine waste disposal, and given the fact that this is a
new technology with an unproven historic record, the EPA does not consider this
approach to represent the best choice in terms of permanence and reliabihty, but
nonetheless, has decided, with KDHE and U.S. Fish and Wildlife Service
concurrence, to implement this technology as a remedial demonstration aimed at
additional data gathering and process validation. With regard to costs, Alternative
4 ts est|mated at an approximate cost of 5 mdlion dollars and Alternative 4A is
estimated at an approximate cost of 7 million dollars.

Modifying Criterta Evaluation - The EMS letter indicates that conversations with
local land owners (four total identified eadier for the Wane area) indicate that a no
action alternative is preferred and that there are concerns over takings issues
related to remediation of mining wastes. The EPA has also had conversations with
two of the Waco landowners, as well as additional landowners in the Cresthne and
Badger subsites, and has not been informed by any land owner that a no aetaon
alternative is preferred and has also not been informed of any concerns related to
mine waste takings issues. Additionally, no documents to this effect were made by
landowners at the public meeting or in writing (although the EPA notes that land
owners were not required to attend the meeting or make comments). However,
speaking to the point of community acceptance, it should be noted that there is no
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active removal or sale of mining wastes from any of the remote OU-6 subsites.
Moreover, the EPA has had conversations with many residents (s~veml hundred
people) of Cherokee County, Kansas, during past environmental work conducted at
the site and has experienced wide-spread catizen support for removal and
rernediation of mining wastes within the county. Mayors and city council members
fi’om th0 communities of Baxter Springs, Treec~ and Galena, Kansas have all
indicated strong support for environmental cleanups m Cherokee County. S~milar
support has been provided by the Cherokee County Commissioners (rozent
decision to terminate the use of chat mining wastes for surface road material), the
Cherokee County Health Department, and the Cherokee County Engineer.
Additional work beyond the amount performed under all of the historic cleanup
decisions has been requested by all mumclpalities involved in all historic ele.anups.
Private citizen lawstuts referenced in the toxic tort discussion above also illustrate
the wide-spread concern and opinions of eitmens within the Td-State muting
district on the toptc of mining wastes and environmental impacts.

Cleanup Funding and Responsible Party Liability Assessment - The EMS letter
raises questions and issues related to the Federal Government’s ablhty to fund
environmental cleanups and discusses potential future tiabdity assessments for
responsible parties. This discussion is not relevant to the proposed seleetmn of the
remedy, and is better suited for future Consent Decree &scussions for performance
of remedml design and remedial action at OI3-6.
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Figure 1
Site Location
Cherokee Cour~ty, Kansas
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TABLE 1

R_KMEDIAL ACTION OBJECTIVES (RAOs)

_Soils and Source Materisl~RAOs

1. Prevent human ingestion of c, onlzminants of cone, era from on-site soils or source mat~iats that
would potentially result in cancex risks gre, ater (hart 1.0EE-06, non-caroinogtmic hazard indexes
greater than I, or blood lead levels o~sing unacceptable h~ health risks. Soils or source
mat~al~ containing l~s than. 800 parts per million (ppm) lead and less than 75 ppm cadmium
are de~ne, d acoeptable for preventing these potential human health risks.

2. ~event th~ ~posur¢ of biota Io contaminants of concern in matesials that would potc~ntially
result in exe.es.siw ecological risks.

Surface Water and S~Iirnent RAOs

1. Prevent exposure of biota to surface waters excee, ding Kansas Aquatic Life Criteria and
sedimaats exceeding MaoDonatd Threshold Effects Con~on (TEC) values, or background
sediment vaIues, re’suiting ~om the release and transport of contaminants of c~nccm from mine
wastes within the subsites.

2. ~eveat risks to biota by controlling the ~osion and transport of mine wastes and impacted
sediments.

Groundwater RAOs

1. Prevent human ingestion of contaminants of conc~’n in subsite groundwater at concentrations
excer~ng th~ National Primary and S~ondary Drinking Wat~ Standards.

2. Prevent exceed~ccs of drinking wator standards caused by the downward migration of site-
related groundwat~ from the shallow Boone Aquif~ to the deep Roubidoux Aquifer.

3. Prevent the discharge of groundwater containing site-related ecrataminrmts of concern that
would result in exeeedanoes of surface water mad sediment criteria or cause exce~ve ecological
risk~
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TABLE 2

OF CLEANUP AL:ATWES

Cost
-,,~ _

Woutd otfecgv~y Red,j, rnpleme~. Capitat and O~ Cos~
Imp/~T~en! tnsltfc4ional conbols fo reduce so~s, pofP.m~ hurtmn 1~algz risk I~ss than ,~50D,O00.
sou~ _¢~ledats, and gmurclwaler dsks because msgtzd~mal controls

are berg iaq~menZe~ site-
Would not be effedNe

in addre~ sud~cs v~ter

Z. .......W#~r Management er~ I=ro~lon Controls " ~lnn~ me~ C~pllal a~ O~M Costs le~
tmp~emetd imlltuOonM controls-to reduce SOIL% a.qd .~edimer~ Iosdmgs to

matenalso and ~te~ .~,~ace watem. Ho~,
Detar~ o~-sitw rmm~ in co~-~ucted po.d ~oukf p~ not achl~v~
Dived.dram ~¥mff away from affected areas ARARs in ag stBte-~ted

- Excsvat~ ephemeral stream sediments epZzen~! skeams.
. Stal~e eroo’-mg ~a.ste piles ~’~z sof~ or Pedod¢ ARARs

exceedanc~ In dass~ed
slmar~ and dve~ woutcl S~i
occ~ du~ to upstream

4-: "-~ ounce R~nov~l and SUbSrld;nce-~| Olsp~ i ~ ~re~c~ meCg Technfcall~ Imp)emerdable~ Ca~ ~nd O~ Co~.
Imphmenl mSt~80n~l conbols to reduce so~, ~~pos~b~ However. EPA and- state ~5,000.000.
sou¢~ matsrlals, and groundwater ~ AR~Rs ~ s~ apprm~ is padi~ly

- ~x~avate ep]P.rnet~ stxeam sedm’~.nts ephemeral straams, o~j~rtOent on ~o res~ of
E~a{e source materials to mee~ ARARs (n P1ac~g nd8 waste In the fle~d d~s~ Hance.

ep~emerat streams m~er-grour~ woddr, gs
- DLspose excavated vrastes In o~stt~ subsidence pem~nengy r~no~s tbx . Implem~n~abiqky is

t~ so~ covers ~msles ~om the som~wvhat ~.
Re~t~ excava~ areas atx~ em4ronn-c~t.
perfomt dminag~ and ~ controls, a~ Pedodi~ARARs
p~esor~ed in Allemalive 2 exceed~nces in classified

- At~ndo~ deep wellS. sl~ams and rlve~ would still
occu~ doe to upstream
soccces.

C~,SRe CoP.talP.ment and Dralr~g~ and Boston ’E~ ~ ~0~. "Re.lib/Vnpleme’nta~a~e. Capit~ and 08~ Costs:.
C:ord~cd~ ~x Fad, oe cover des~g~ ~-~d H~mtoglc model~g can be SS,O00,Ooo.

lmpl=nent fl’~.sOt~,,~f oont,-~s to reduca so~s, cost. Cover systex~ can be used io ~’edtct peK:o~tma
so~r~ ma[edab, and gto~ndw-~er .Si~S des~n~ to a~lew ~nd rat~s for dll[erent cow

- Exmvalo ~r~ stream ~,~s ~n state- designs.
C.om0~e d~ and talilnOs deposl~ on stt~ listed epl~emeral s~arns.
~ to meet ARARs k~ r~d streams Pedo~ ARAP, s

. Revegelale exc~ated areas exceedaeces In d~slf~d
- " Cap �onsogdated was~ ~ w~th solf cover streams and dyers v~ould s~

due Io upstream
Perfm~ z~airrage and erosion cord~L~, as sQmce¢
pm.sofbed k~ ~ 2

:. Abandon deep wells.
�

B~ ’.~ii~ur¢= Rgmo~ai a~ .~owgroun~ otspot~ D~plle ~ source implemec~bte, butLt’~ Cap~! and 0~ Cos~
Implement Imlilutlo~l controls tO reduce sc~, P..mova~ tt~ alternative Is att..=m~dve would requ~ mote than $ ~O,O00,OOO.
eource mater~ls, and 9mund~ate~ [~sks desmed no more effec~,e large so~ born~ areas to
Exca,~’al.~ ephemeral ~ream s~d~’nen~ ~-4~n Ntemarn, es 4 or 5, buUd the or~s~e reposRode~
¯ Exc~td~ ,111 mll~ was’ms ~|fl~ be s~dies and Pedod~c ARAi~ Adequate cov~r m31edal~
d~pos~ rm eng’meeted repositories, subsidence e~ In da~t~ rn~ no[ bsava~ble.
p~ or revegelat~ ~p~ streams and rivers wou~ st~
Revegeta~e excavaL~d a~ occur d~ to upstream

.. Pedon’n drainage ~ erosion controls, as
prescn3~d in hJtemative 2

, - Abandon deep wegs.



Consent Decree Appendix B1

SCOPE OF WORK FOR REMEDIAL DESIGN

OPERABLE UNIT #06,    CRESTLINE SUBSITE
CHEROKEE COUNTY,    KANSAS SUPERFUND SITE

EPA I.D.    # KSD980741862

SITE

Cherokee County Superfund Site

Operable Unit #06, Crestline Subsite
Cherokee County, Kansas

PURPOSE

The purpose of this scope of work (SOW) is to provide a

framework for completion of a remedial design (RD) for the

Crestline subsite portlon of Operable Unit #06 (OU-6) of the
Cherokee County Superfund site. The remedy will involve

excavation, consolidation, subaqueous disposal, capping, and re-
vegetation of surficial mining wastes, removal and disposal of

mining-impacted sediments from ephemeral streams, and

groundwater characterization. Design investigations may be
performed to more accurately determine pre-remedial conditions

for the design effort. Additional components include long-term
operation and maintenance of the completed remedy.

BACKGROUND

The Cherokee County Superfund site is located in the

southeast corner of the State of Kansas and is part of the Tri-
State mining district. The Tri-State mining district is an

inactive lead and zinc mining area that encompasses

approximately 2,500 square miles in southeast Kansas, southwest

Missouri, and northeast Oklahoma. The district was one of the
most productive lead and zinc mining areas in the United States

and was mined from the late 1800s to the early 1970s.

The U.S. Environmental Protection Agency (EPA) placed the
Cherokee County Superfund Site on the National Priorities List

in 1983. The Site encompasses approximately 115 square miles in

southeastern Kansas and is divided into seven subsites
designated as Galena, Baxter Springs, Treece, Badger, Lawton,

Waco, and Crestline. Figure #i depicts the site.
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The Badger, Lawton, Waco, and Crestline subsites are

located in the northern portion of the site. The Crestline
subsite of OU-6 is the subject of this SOW as specified in the

Record of Decision (ROD) for OU-6. The ROD was released in
September, 2004.

REMEDY

Applicable portions of the Badger, Lawton, Waco, and
Crestline remedy, as specified in the ROD, consist of the

following elements:

* Excavate, consolidate, and/or cap all surficial mine

Wastes and excavate metals-impacted sediments from all ephemeral
streams. Mining wastes in heavily forested, thickly vegetated
areas will not be subject to remediation.

* Utilize subaqueous mine waste disposal to the maximum

extent practicable, with the exception of remedial actions at
the Badger subsite due to the close proximity of the Spring

River. For the Badger subsite, excavate mill wastes and dispose

of materials in repositories located outside the limits of the
100-year flood plain of the Spring River.

* Cap subsidence pits, consolidation areas, tailings
impoundments, and in-place chat/tailings areas utilizing topsoil

and compacted clay caps with a minimum total thickness of 1.5

feet. The use of other materials in conjunction with soil, such
as fly ash, is acceptable pending a successful assessment Of

viability.

* Re-contour and re-vegetate all disturbed areas and

facilitate drainage and erosion controls. Construct

sedimentation basins, detention ponds, dikes, berms, and swales

to the extent necessary to control run-on and run:off.

* Abandon deep wells to prevent cross-contamination between

the shallow and deep aquifers.

* Perform a design investigation to characterize the

groundwater flow system in order to monitor the subaqueous mine
waste disposal component of the remedy and to determine the need

for groundwater institutional controls. Additional design
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investigationefforts may be directed at further determining the
volume and extent of mining wastes and sediments for design

purposes.

* Assess the sediments of any water-filled shafts, pits,
ponds, or collapse features not filled during the remedial

action. Provide suitable cover, such as soil or rip rap, on

near shore sediments that exceed numeric or site-specific
criteria.

WORK STATEMENT

It is assumed that each subsite will be an independent work
effort; thus, the particular parties involved at a given subsite

will comp!ete the RD, inclusive of any pre-design investigation

work, for that entire subsite. There are four total subsites
(Badger, Lawton, Waco, and Crestline) that comprise OU-6. The
RD tasks consist of the following elements on a subsite-specific

basis:

i.    Review existing historic information, as necessary, and

prepare a design work plan outlining the recommended approach to
conduct the design effort at a specific subsite. Prepare pre-
design (characterization plans and reports) and design
submittals (30%, 60%, 90%, 95%, 100% etc.) as specified in the

approved RD work plan. All submittals are subject to review and

approval by the EPA with input by the State of Kansas.

2.    Prepare design packages, on a subsite-specific basis, to

implement the remedy selected in the Cherokee County OU-6 ROD.

The package for each subsite will consist of engineering plans

and specifications and include the following: the pre-design
and design document sequence specified in the final approved RD

work plan; a design analysis report; a chemical data acquisition
plan; an O&M plan for post remedy implementation; a quality
assurance project plan; a site safety plan; cost and schedule

estimates; a community relations plan; an organizational chart;

and progress reports.

3.    All submittals shall be provided to the EPA and the State

of Kansas and shall consist of two copies to the EPA and one
copy to the State of Kansas.
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4.    Reproduce design documents andother reports and~

documentation, such as analytical data and drawings, as
requested by the EPA and the State of Kansas, related to the
design effort. Attend project site visits and meetings with the

EPA and the State of Kansas. Attend scoping meetings and

participate in telephone conference calls related to the
project.

5. Manage contracts for the pre-design and design work including

procurement activities for any subsequentmodifications and

revisions to the original scope. Local contractors from
communities in proximity to the Cherokee County site shall be

utilized to theextent practicable.

6.    Provide 30 days notice to the EPA and the State of Kansas
regarding any planned field trips to the site and provide

opportunities for the collection of split or duplicate
environmental samples by the EPA and the State of Kansas.

7.    Monthly progress reports will be provided to the EPA and

the State of Kansas and shall contain the following information:

Site name;

Summary of the work performed during the reporting
period;

Projected work for the next reporting period;

Estimate of the percentage of the project completed and

a schedule update;

Summaries of all contacts with the local community, public

and private organizations, and federal/state officials

during the reporting period; and

Summaries of significant problems encountered during the

reporting period or projected in future periods.

RECORD RETENTION REQUIREMENTS

Project documents shall be retained for a minimum of thirty

years, after which written permission from the EPA is necessary

prior to disposal.
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PROJECT SPECIFIC CONDITIONS

i°    The EPA and the State of Kansas will be offered an
opportunity to participate in contractor meetings and site

visits in which the Project scope and~or problem issues are
discussed.

2.    A single project manager shall represent each applicable
subsite for all non-governmental parties and will regularly

brief the EPA Remedial Project Manager (RPM)on the current

status of the project. Briefings will be monthly, at a minimum,
unless a different frequency is mutually agreed upon by both

project managers. Emphasis shall beplaced on project scope,

implementation, and schedule.

3.    All site personnel and contractors will have the
appropriate safety training and be involved in a medical
monitoring program as specified in 29 Code Of Federal

Regulations Part 1910: 51 CFR 45663 - 45675; and Section 125(e)

of the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), as amended.

4.    The EPA will provide indemnification of federal workers or
federal contractors that may be involved in the project for

extraordinary risk, to the extent that CERCLA funds are
available in accordance with Section 119 of CERCLA and EPA
implementing guidance.

5.    The EPA will have final authority for approving all project

specific plans and reports.



6.    The EPA RPM is the point of contact for the project and is

designated as Mr. Dave Drake. The contact for the State of

Kansas is Mr. Leo Henning. Contact information is provided

below:

Mr. Dave Drake
U.S. Environmental Protection Agency

901 North 5th Street
Kansas City, KS 66101

Phone: (913) 551-7626

Fax: (913) 551-7063

e=mail: drake.dave@epa.gov

Mr. Leo Henning
Kansas Department of Health andEnvironment

I000 SW Jackson, Suite 410
Topeka, KS 66612-1367

Phone:    (785) 296-1914

Fax:    (785) 296-1686
e-mail: lhenning@kdhe.state.ks.us

Submission Schedule

Remedial Design Work Plan

Design Submittals

]Design Implementation

(Remedial Action)

]Progress Reports

Revisions

Due Date (calendar days)

30 days from signature
date Of Consent Decree

Pursuant to EPA approved

schedule in RD Work Plan

30 days from approval

of the Final Design

Monthly

Any required revisions
pursuant to EPA comments
shall be completed

within 30 days after

receipt of comments



Consent Decree Appendix B2

SCOPE OF WORK FOR REMEDIAL ACTION
OPERABLE UNIT #06, CRESTLINE SUBSITE

CHEROKEE COUNTY,    KANSAS SUPERFUND SITE

EPA I.D.    # KSD980741862

SITE

Cherokee County Superfund Site

Operable Unit #06, Crestline Subsite
Cherokee County, Kansas

PURPOSE

The purpose of this scope of work (SOW) is to provide a
framework for completion of a remedial action (RA) for the

Crestline subsite portion of Operable Unit #06 (OU-6) of the
Cherokee County Superfund site. The remedy will involve
excavation, consolidation, subaqueous disposal, capping, and re-

vegetation of surficial mining wastes, removal and disposal of
mining-impacted sediments from ephemeral streams, and

groundwater characterization. Long-term operation and

maintenance (O&M) of the completed remedy is also an aspect of
the cleanup and this SOW.

BACKGROUND

The Cherokee County Superfund site is located in the

southeast corner of the State of Kansas and is part of the Tri-

State mining district. The Tri-State mining district is an
inactive lead and zinc mining area that encompasses

approximately 2,500 square miles in southeast Kansas, southwest

Missouri, and northeast Oklahoma. The district was one of the

most productive lead and zinc mining areas in the United States

and was mined from the late 1800s to the early 1970s.

The U.S. Environmental Protection Agency (EPA) placed the

Cherokee County Superfund Site on the National Priorities List

in 1983. The Site encompasses approximately i15 square miles in
southeastern Kansas and is divided into seven subsites

designated as Galena, Baxter Springs, Treece, Badger, Lawton,

Waco, and Crestline. The accompanying remedial design (RD) SOW
contains a site figure.
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REMEDY

Applicable portions of the Badger, Lawton, Waco, and
Crestline remedy, as specified in the OU-6 Record of DeCision,

consist of the following elements:

* Excavate, consolidate, and/or cap ail surficial mine

wastes and excavate metals-impacted sediments from all ephemeral
streams. Mining wastes in heavily forested, -thickly vegetated

areas will not be subject to remediation.

* Utilize subaqueous mine waste disposal to the maximum

extent practicable, with the exception of remedial actions at
the Badger subsite due to the close proximity of the Spring

River. For the Badger subsite, excavate mill wastes and dispose
of materials in repositories located outside the limits of the

lO0-year flood plain of the Spring River.

* Cap subsidence pits, consolidation areas, tailings
impoundments, and in-place chat/tailings areas utilizing topsoil

and compacted clay caps with a minimum total thickness of 1.5
feet. The use of other materials in conjunction with soil, such

as fly ash, is acceptable pending a successful assessment of
viability.

* Re-contour and re-vegetate all disturbed areas and

facilitate drainage and erosion controls. Construct
sedimentation basins, detention ponds, dikes, berms, and swales

to the extent necessary to control run-on and run-off.

*-Abandon deep wells to prevent cross-contamination between

the shallow and deep aquifers.

* Utilize information from the completed remedial design,

and any pre-design investigations, to optimally execute the

remedial action.

* Assess the sediments of any water-filled shafts, pits,

ponds, or collapse features not filled during the remedial
action. Provide suitable cover, such as soil or rip rap, on

near shore sediments that exceed numeric or site-specific

criteria.



WORK STATEMENT

Each subsite will be an independent project; thus, the
particular parties involved at a given subsite will conduct the

RA in accordance with the earlier completed RD at the specific
subsite. There are four total subsites (Badger, Lawton, Waco,

and Crestline) that comprise OU-6. The RA tasks consist of the
following elements on a subsite-specific basis

I.    Prepare a RA work plan that includes the components of the

completed RD. The plan must contain a schedule of all tasks

associated with implementing the design. All RA submittals are
subject to review and approval by the EPA with input from the

State of Kansas.

2. Implement the RA in accordance with the completed RD and RA

work plan.

3.    Prepare a long-term O&M plan to address routine

inspections, sampling, analysis, and reporting related to the
ongoing maintenance of the constructed remedy.

4.    Implement O&M to address the long-term requirements of

inspecting and monitoring the engineered actions over tim~.

5.    Prepare a remedial action report documenting and describing
the cleanup actions performed.

6.    All submittals shall be provided to the EPA and the State

of Kansas and shall consist of two copies to the EPA and one
copy to the State of Kansas.

7.    Reproduce RA documents and supporting information requested

by the EPA and the State of Kansas. Attend project site visits
and meetings with the EPA and the State of Kansas. Attend

planning meetings and participate in telephone conference calls
related to the project.

8.    Manage contracts for the RA including field oversight of
construction activities and procurements related to

modifications or changes to the design requirements. Local

,contractors and workers from communities in proximity to the
Cherokee County site shall be utilized to the extent

]practicable.
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9.    Provide adequate notice of RA sampling activities and

opportunities for the collection of split or duplicate

environmental samples by the EPA and the State of Kansas during

RA implementation.

i0. Monthly progress reports will be provided to the EPA and

the State of Kansas and shall contain the following information:

Site name;

Summary of the work performed during the reporting

period;

Projectedwork for the next reporting period}

Estimate of the percentage of the project completed

and a schedule update;

Summaries of all contacts with the local community,
public and private organizations, and federal/state

officials during the reporting period; and

Summaries of significant problems encountered during

the reporting period or projected in future periods.

RECORD RETENTION REQUIREMENTS

Project documents shall be retained for a minimum of thirty

years, after which written permission from the EPA is necessary
prior to disposal.

PROJECT SPECIFIC CONDITIONS

i.    The EPA and the State of Kansas will be offered an
opportunity to participate in contractor meetings and site
visits in which the project scope and/or problem issues are

discussed.

2.    A single project manager shall represent each applicable

subsite for all non-governmental parties and willregularly
brief the EPA Remedial Project Manager (RPM) on the current

status of the project. Briefings will be monthly, at a minimum,

unless a different frequency is mutually agreed upon by both
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project managers. Emphasis shall be placed on project scope,
implementation, and schedule.

3.    All site personnel and contractors will have the
appropriate safety training and be involved in a medical

monitoring program as specified in 29 Code of Federal
Regulations Part 1910: 51 CFR 45663 - 45675; and Section 125(e)

of the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), as amended.

4.    The EPA will provide indemnification of federal workers or
federal contractors that may be involved in the project for

extraordinary risk, to the extent that CERCLA funds are

available in accordance with Section 119 of CERCLA and EPA
implementing guidance.

5.    The EPA will have final authority for approving all RA

submittals.

6.    The EPA RPM is the point of contact for the project and is
designated as Mr. Dave Drake. The contact for the State of

Kansas is Mr. Leo Henning. Contact information is provided

below:

Mr. Dave Drake
U.S. Environmental Protection Agency

901 North 5TM Street
Kansas City, KS 66101

Phone: (913) 551-7626

Fax:    (913) 551-7063
e-mail: drake.dave@epa.gov

Mr. Leo Henning

Kansas Department of Health and Environment

I000 SW Jackson, Suite 410
Topeka, KS 66612-1367

Phone: (785) 296-1914

Fax: (785) 296-1686
e-mail: lhenning@kdhe.state.ks.us
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Submission Schedule

Remedial Action Work Plan

RA Implementation

Pre-final and Final

Inspection Reports

Remedial Action Report

Operation & Maintenance Plan

O&M Inspections & Reports

Due Date (calendar days)

30 days from EPA approval
of the final design

30 days from EPA approval

of the final RA Work Plan

At the completion of the

Operational and

Functional (O&F) Period
(one year from
construction completion)

30 days from EPA approval

of the Final Inspection

Report and termination of
O&F

Submit with the Final
RA Inspection Report

In accordance with the EPA
approved O&M Plan

Progress Reports

Revisions

Monthly

Any required revisions

pursuant to EPA comments
shall be completed within

30 days after receipt of

comments
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Site Location
Cherokee County, Kansas
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Appendix C4

The following two maps delineate the areas for Work in Consideration for the
Covenants Not to Sue by Plaintiff for the Spring River Basin Operable Unit 2.

There are five mines with surface wastes at the Crestline subsite (Glendale,
Crestline, Ellis, Crutchfield, and Allie Moore). Two of these mines (Glendale and
Crestline) are linked to Cyprus Amax. The remaining three mines (Ellis, Crutchfield, and
Allie Moore) do not have viable responsible parties; thus all of the work to be performed
by Cyprus Amax at these three mines is conducted in consideration of covenants for the
Spring River Basin. Additionally, each of the mining areas has associated drainages and
some receiving waters have multiple contributors; thus, all of the Allie Moore sediment
work and 50% of the multiple contribution drainage (Crutchfield, Crestline, and Ellis)
work is to be performed by Cyprus Amax in consideration of covenants for the Spring
River Basin.
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